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FOREWORP 

Veterinary and agriooltural education is making 
r api d strides in this country, but literature on 
problems connected with cattle in India is hopelessly 
poor, and this book on the ‘ FenniNa and Miuoko 
OF Cows ’ by Mr. Aggarwala will come as a wel<mme 
surprise to zemindars^ students of Veterinary 
Dietetics and others interested in Indian farming. 
India, in fact, has long wanted a book, plain in 
wording, of moderate size, dealing with the feecb^^ 
and general management of cows and their calves, 
which, whilst suitable for the use of veterinary 
students, should at the same time not be too 
technically scientific to be intelligible to praotioal 
farmers or to general readers. This book will ^ 
this long felt want, and should prove useful to the 
more progressive of Indian Agriculturists, ec^Mially 
in the Punjab. 

Mr. Aggarwala has, in this book, made a vk!u> 
able contribution to economical feeding and miftli^ 
of cows. He has also touched on many si^e iiael 
connected with the general management ofcattile, dn^t 



vi 


rORKWORD. 


of which — the chapter on ‘ Kindness to Dairy Cows’— 
is specially interesting. This point is sadly neglect- 
ed by the people of this country. I know from 
experience that the statements contained in this 
chapter are very true, and it is one which ought to be 
brought to the notice of every one interested in 
dairy cattle. 

Of the other chapters contained in Part I , if I 
may be permitted to single out any section for 
special mention, I would commend the chapter on 
* Balanced Rations.’ The zemindars here at present 
do not know what the value of a balanced ration 
is, how they can obtain better yield at a reduced 
cost, and keep their animals in a better condition 
withal. If Mr. Aggarwala’s book will be successful 
in bringing this point home in the mind of 
the zemindar and the latter, as a result, will act 
upon his knowledge, even to a small degree, it will 
have achieved an enormous advance in economical 
dairying. 

Part II, relating to the general consideration 
of lood-stuffs is an excellent guide to the farmer, 
especially with respect to the indigenous fodder 
grasses and leguminous crops. Punjab grasses are 
given special consideration in this section. The 
importance of grasses in agriculture is very great, and 
the welfare of cattle largely depends upon them. 
Ibrmers, as a rule, take little interest in them, 
although profitable agriculture is impossible without 
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grasses. 

There is a mass of useful information in the 
Appendices. I am sure the compilation of data 
contained therein must have meant a great deal 
of patient labour and trouble on the part of the 
author. Those interested in the economical feeding 
of cows w41 find the tables ‘very handy.’ By the 
intelligent use of these figures coupled with informa* 
tion contained in other parts of the book, it will be 
possible to determine rations from which cattle will 
derive the utmost advantage at a minimum of cost. 

Part III, on the ‘ Art of Milking ’ deals with 
that portion of dairying which is little understood in 
this country. This has recently appeared in print, 
and the fact that it has been favourably reviewed by 
the English and Continental Journals and the 
Indian Press, and also much appreciated by agticul* 
tural institutions in this country, is quite sufficient 
to show that the subject is of paramount importance. 
To improve the knowledge in dairying is almost a 
national question in India. 

The book, as a whole, contains a vast amount 
of serviceable practical information, elegantly 
arranged, pertaining to the farmers’ activities in 
connection with dairying, the management and care 
of die oow and calf, the essentials of feeding and 
the best food-stuffs to employ. Mr. Aggarwala 
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has shown the zemindar how he can more profitably 
oarry out his feeding and dairy operations. It is 
now for the zemindar to foUow. 



S., I. V. s., 

23rd March, 1931. Primoipai^, 

Pujyab Veterinary CoUege, 

Lahorb. 
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INTRODUCTION. 


Agriculture is India’s vital industry and cattle 
form its backbone. Bullocks provide the country 
with the necessary agricultural power for effective 
tillage and the cows and buffaloes provide millions 
and millions of the people of India, both children 
and adults, with milk — Nature’s most nourishing and 
wholesome food-material. It is high time for the 
Indian people to recognise fully the great economic 
importance of the cow. The Hindus hold her in 
extreme love and veneration, but the other commu- 
nities, Christians, Mohammedans, Sikhs, etc., also 
benefit from her alike. To maintain the cow in a 
healthy and profitable breeding condition, it is 
essential that she be fed well, iriz,, on scientific and 
up-to-date economic lines. 

Unfortunately very little organised work has 
so far been carried out on modern scientific lines in 
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this country in connection with the nutrition of 
animals in general, and on the nutrition of cows in 
particular. Literature, therefore, on the subject is 
hopelessly meagre at present, and this fact alone is 
enough to show how vei^ backward we are in the 
recognition of the importance of this vital subject 
which controls the economic position of the country 
to such a large extent. For generations together the 
zemindarfi have been feeding their cattle according to 
the experiences of their fore-fathers and themselves, 
and wi^vy often their methods have proved to be fairly 
correct and sound, but, at the same time the practice 
has helped in handing down from father to son and 
from generation to generation mistaken notions and 
incorrect methods of feeding cattle, such that, they 
have become unchangeable truths and veritable 
facts. The result is that at present we find pre- 
judices deeply established through constant usage 
and custom. There is no doubt about the fact that the 
farmer is very (;onservativo all the world over and 
would not give up his old jiractices easily. In 
India, however, his troubles are further accentuated 
by the lack of proper scientific information and suit- 
able type of propaganda work. 

The main object of this publication is to place 
before the stock-owners, students of veterinary 
dietetics and others interested in the well-being 
of the cow, the main principles of feeding and milk- 
ing COW’S in as simple and non-technical a manner 
as is possible. The whole subject has been discussed 
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very broadly in order to make it intelligible with 
little effort on the part of the reader. Practical 
common sense coupled with a general knowledge of 
the main principles of the management of animals 
and personal supervision of the stock by the owners 
go a long way to facilitate the art of feeding cows 
and their calves, as is outlined in this little book. 

The subject of the ART OF MILKING ” as 
given in Part III of this book was originally pub- 
lished in the form of a Veterinary Bulletin (No. 20) 
by the Department of Agriculture, Punjab, in 1928. 
It was very kindly and favourably received by the 
public with the result that the Bulletin soon went our 
of stock. Since many requests have been received 
to republish the same, it has been considered desirable 
to include it in this book in a slightly revised form. 

The chapter on th^c “ Physiology of Lactation 
has been added anew with four illustrations. It also 
includes the gross anatomy and histological con- 
siderations of the udder. 

According to the latest statistics available in Vol. 
I. of “ Agricultural Statistics of India 1924 and 25, 
there are 45,835,191 milch animals in the country. 
If, on the perusal of this book, the cow-keepers are 
able to devise economical rations for even one per 
cent, of the total number of cows and buffaloes, and 
save one pie per head per day in the cost of their 
feed and produce one per cent, more milk daily 
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than the ordinary yield, my object of writing this 
book will be amply fulfilled. On a rough and 
conservative estimate it would make the country 
richer by one million of rupees annually. 

I am greatly indebted to my younger brother, 
Mr. Shadi Lai Aggarwala, M.Sc.Hons., for passing 
the proofs through the Press. 


A. C. AGGARWALA. 


Lahore: 

Punjab Vetebinahy College. 
1931. 
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PART I. 

FKEDINC; OF COWS AND THEIR CALVES. 

1. General Needs of the Animal Body for Food* 

cow is ail animal of great economic impor- 
tance in any country— she is more so in India, a 
country which depends entirely on her agriculture. 
She produces milk — Nature’s most nourishing food, 
she jiroduces other cows that do the same, she pro- 
vides meat for soni<*. and her male progeny is utilised 
on the*, lields for plough and draught work. She 
docs all this for man in return for what she 
gets to eat. In other words, a cow may be 
lookinl upon as* a living chemical factory’ that is 
continuously converting her rough vegetable food- 
materials into ])roducts useful to man. She is 
rightly kept in extreme love and veneration by the 
Hindus and others, and certainly deserves her pet 
name ‘ Mother Cow She is really the ' Mother ’ 
of all prosperity in India. Mr. William Smith, the 
Imperial Diary Expert to the (joveriiment of India, 
whiles writing in the Journal of the Central Bureau 
for Animal Husbandry, and Dairying (Vol. I., 
Part I., 1927), lias rightly remarked, " It is no 
wonder that the people in India venerate the cow, 
she is the key-stone of Indian agriculture ; and 
agriculture is and will continue to be the mainstay 
of economic prosperity in this land. We desire 
to iirotect the cow by increasing her ellficiency and 
imj)roving her economic capacity, so that she will 
be such a profitable animal that her owner will 
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protect and cherish her for the term of lior natural 
life, because of the benefits she will bring to him..’^ 

The dairy cow^of to-day is, to a great extent, a 
product of civilisation, in the fabric of which she 
is well-nigh an indispensable unit. Originally, cow’s 
milk was never intended by nature for human 
consumption. It was meant to be utilisexl solely by 
their young. Owing to man’s skill in selective 
breeding, the productive qualities of cows hav(' 
developed to such an extent that her milk now 
serves to a considerable extent as an important 
article of diet for man. This artificial strain of in- 
creased milk production on a cow means a draw upon 
the bodily resources which di^pend entirely upon her 
food. The losses sustained in milk production must 
bo made good and recompensed by allowing her 
extra and increased ration. There is a grc?at deal of 
truth in the old proverbs that ‘ Milk goes i]i at th(^ 
mouth’, and that Miens lay through their beaks.’ The 
cow is, in fact, only a transforming machine, and it 
we desire to obtain milk we must introduce this milk 
into her udders through the food W(' give her. The 
same holds true in cows meant for breeding [)urposes 
and bullocks meant for draught and plough work. 

The body of a cow is composed of a huge mass 
of small miscroscopic cells which are continually being 
worn out and shed or otherwise got rid of out of 
the system. They have to be renewed and reph^- 
nished from certain ingredients of the food, in order 
that she may be kept in sound health and good 
breeding condition for the benefit of man. Milk is 
manufactured by first building up the cell system 
of the udder from the flesh-forming ingredients of 
food and then converting the same into milk. 



OKNKUAL NEEDS OF THE ANIMAI. BODY l"OR FOOD. 9 

The problem of feeding; cows is a problem of 
f^Tcat oeonoinic importanec^ from the point of view 
of agricultural interests of the country, and there 
is no problem in which tlie cow-keepers are so very 
ignorant in Ijidia. With the zemindar^ the cost of 
feeding liis cattle re])resonts a very big and important 
item of expenditure. Feeding necessarily costs 
money, and many farmers ejideavour to reduce the 
cost of feeding their animals by curtailing the feed. 
This is bad economy. When the intake of energy 
is less than the output, loss in body weight is in 
due time bound to tmsue. This is an o’ovious con- 
clusion. To obtain maximum utility and best phy- 
siological results from a (*ow, it is essential that she 
be fed on modern s(;ientili(* lines so that there may 
be least amount of waste and minimum of expen- 
<liture with the h'ast risks of ill health to her. 
Much mone>' is wasted because cow-kee[)ers <Io not 
always purchase suitable food to balance. This 
waste can be avoided wlien food given to her is clean, 
hygienic*, liberal, palatable, easily digestible and 
well-balanc('d in its constituents. This refers to both 
cows in activt' lactation and cows iluring tlie dry 
periods. It is a common practice with tln^ zemindars 
to feed their cows well when in milk, but directly 
they ruji ‘dry ' their ration is stinted. This kind of 
))adly thought out immediate economy tells very 
adversely upon the productive capabilities and health 
of their progeny and their own next huttation. Tlie 
best results of continued proper feeding of cows 
are shown in their greater milk yield, tlnnr vigorous 
progeny and their own good condition. 
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2. Pre-requisites of Successful Feeding. 

Successful and profitable feeding, however, does 
not consist in merely placing the right amount and 
kind of food before the animal but demands certain 
other pre-requisites, some of which have little or 
practically nothing to do with actual feeding. 

First of all, it is essential that the animal be 
good, well-bred and carefully selected. The cow 
meant for milk pi-oduction must bo a competent 
animal to deal etficiently with a competent ration. 
She must be capable of converting economically 
most of her food into milk, and that her milk be 
of good quality. No system of feeding, scientific 
or otherwise, will produce satisfactory results in an 
iiiliereiitly unthrifty animal. Therefore, care in 
breeding and selection of the animal may be taken 
as the first loudition necessary for successful feeding. 
Hecondly. the person keeping the animal should 
be experienced and clover in the art of animal 
management. Feeding is one impr)rtant item in 
the management of animals. The animal to be 
fed must first be maintained in a condition of sound 
health by constantly observitig the activity of h(!r 
(ligestive organs as shown in the dung, by keeping 
her free from parasites like ticks, by protecting 
her from cold, by providing hei- a suitable, habitation 
with facilities for good drainage, ventilation and 
cleanline,ss, by giving her enough rest and reason- 
able amount, of exercise, by adequate grooming, 
etc., etc. Cows doing well will eat heartily, have 
a sleek, well-filled, contented appearance, and spend 
much time lying down chewing their cud. Tf the 
dung is thin, watery and evil-smelling, or hard and 
in balls, digestive trouble is present. If cows do 
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not relish their food, are ‘ tucked up ’ in the flanks 
and have harsh coats, probably the rationing is 
wrong. The third essential is that a successful 
feeder should acquire as intimate a knowledge as 
possible of the fundamental laws governing the 
nutrition of animals, and the manner in which these 
laws operate under varying conditions. He must 
know what arrangements are provided by nature 
within the animal’s body for the utilisation of food 
and how the digestive tract works. 

sic 4c ais 

3. The Cow’s Body and Digestive Tract. 

Through the whole length of the cow’s body 
runs a canal or passage which is commonly called 
the ‘ digestive tract. ’ It commences with the mouth 
and ends at the anus, where unused food is voided 
in the form of dung. This passage takes a very 
tortuous course and varies considerably in diameter 
at different places, being enlarged at certain parts to 
accommodate considerable bulks of food, and small 
tube-like at other places where the food can only 
pass if it is reduced to a pulpy form. Roughly 
speaking, this tract may be legarded as made up of 
throe distinct parts, the mouth, stomach and intes- 
tines, the two former serving mainly for the recep- 
tion, storage and preliminary preparation of the food 
for its easy passage into the intestines where the 
important changes, collectively called * digestion of 
food ’ take place. 

An animal’s body may be likened to an engine 
which must be supplied with some suitable fuel if it 
is desired to be kept in good working order with a 
view to obtain maximum benefit from it. Not only 
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this, the component parts of the engine must also 
be looked after carefully and necessary repairs made 
good from time to time with suitable materials. 
Maximum utility from a cow is only available when 
suitable food containing the necessary ingredients for 
heat and energy production and for doing bodily 
repairs is supplied in sufficient quantities and under 
proper conditions. Power of resistance against 
disease, energy and vitality of an animal can only be 
gained and kept up, if one supplies the animal’s 
body with the right quantity of such food elements 
as are necessary, otherwise starvation will result and 
blood, muscles, nerves, etc., will become debilitated 
with final break-down. 

There is, however, a general complaint by the 
cow-keepers in India that their cows do not produce 
enough milk. This is in spite of the fact that cows 
are wonderful digesters of food, and are able, by the 
united digestive activities of the bacteria and 
enzymes, to make very efficient use of many types of 
food-stuffs which are of little or no use to man. The 
immediate solution of the problem of increased milk 
production must be sought in improved methods of 
feeding. The digestive capabilities of the cows must 
be utilised to the utmost to get the best results. A 
‘ competent ’ ration must be given to her to expect 
better yields. 

-ii iii 

4. A Perfect Food. 

A perfect food, in order that it may be suitable 
for purposes of nutrition and for the production of 
necessary heat and energy, must contain all the ele- 
ments present in the animal’s body in proper 
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proportions. Feeding stuffs, in general, are not simple 
substances. They are complex mixtures of intricate 
chemical compounds. The essential ingredients of a 
complete food may be grouped up according to the 
functions they perform in the animal’s body into the 
following : — water, and dry matter consisting of 
proteins or albuminoids, carbohydrates including 
starches and sugars, fats, mineral matter and 
vitamins. It is only when a ration is properly built 
up of all the essential ingredients, both organic and 
inorganic, in the proper proportions that the maxi- 
mum economic effects can be expected from the 
animal. 

The animals use their food in two principal 
ways, viz., for ' constructive purposes ’ to make losses 
good due to ‘ wear and tear, ’ or for the production 
of additional new substances as fattening, growth, 
increase in milk yield and foetal development ; 
secondly, for ‘ fuel purposes, ’ viz., for supplying 
energy and heat in different forms. In constructive 
work, tissues like muscles, skin, hair, vital organs, 
bones, etc., are produced, or fat may get deposited in 
various parts of the body. Food when used for fuel 
work produces heat and energy which may appear 
as muscular activity and actual work, as heat and as 
chemical energy w^hich accomplishes the digestive 
and other processes going on in the body. It is 
interesting to note that an animal even during abso- 
lute rest needs a certain amount of the so-called 
‘ maintenance ration, ’ so that it may keep in good 
healthy condition and may not lose weight. A true 
maintenance ration is one 'during the feeding of 
which the general metabolism is in a state of 
balanced equilibrium, the body weight being 
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maintained constant. It is because tlie ordinary bodily 
processes and the maintenance of bodily heat require^ 
some food both for constructive and fuel purposes. 
It is obvious that this state is merely one of appa- 
rent rest, but certain tissues must perform their 
normal work unremittingly, like the heart while the 
animal organism survives. It is necessary to have a 
clear conception about this state. The food require- 
ments in this state are wholly different, both in 
quantity and character from those necessary for cows 
producing milk and carrying a calf, or bullocks 
doing work. 

We shall now see what purposes the various 
ingredients of the food serve in an animal body. 

iii ^ ^ 

5« Functions of Water* 

Water furnishes a very important medium in 
which the activities of all other ingredients of food 
take place. To begin with, it is needed for purposes 
of mastication and deglutition (swallowing) of food. 
Further, it helps the digested ingredients of the diet 
to pass through the walls of the intestines into the 
blood stream. The blood itself consists mainly of 
water, so that, it is water again which carries the 
digested materials to the various parts of the body 
where they can be utilised. It also serves the pur- 
pose of carrying away most of the waste products 
that arise from the activities of the body, particu- 
larly those excreted through the kidneys and bowels. 
The retention of these waste materials in the body 
soon becomes a source of a very serious menace to 
the health of the animal. 
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Water is an important constituent of every 
tissue, and may quite properly be regarded as an 
essential building material ; it constitutes nearly one- 
half of the weight of the body. Any neglect in 
furnishing an adequate supply of clean and whole- 
some water to an animal would tell badly on its pro- 
ductive qualities. In addition to the above mention- 
ed functions of water in an animal body, it regulates 
the heat processes going on by its evaporation from 
the skin. This is of particular importance in the 
case of animals that are heavily fed. In such cases 
the digestion ajul utilisation of food gives rise to a 
(‘Oiisiderable surplus of heat which must be quickly 
removed. This is brought about by the agency of 
water. 

JJeficiejicy of water delays digestion and assimi- 
lation on the one hand, and, on the other, delays the 
excretion of waste products in urine. If this defi- 
eieiicy be continued long the blood tends to thicken 
with a rise of temperature, or, in other words, feve- 
rish conditions are established which result in an 
accelerated wasting away of the tissues. Animals, 
like men, can stand lack of food much longer than 
lack of water. 

Excessive (*ou.sumption of water, on the con- 
trary, need not, as ti rule be feared very much. It 
is, however, wasteful of food, and if long coiitinued 
will lead gradually to accumulatiou of water in the 
tissues, which will become flabby and swollen, the 
<ligestive juices being diluted will steadily impair the 
digestive powers of the animal, which ultimately will 
result in the reduction of power of resistance against 
disease and in the lowering of general vital activity 
of the animal. 
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In ordinary feeding, when the animal is allowed 
to drink as it pleases, the amount consumed will 
vary somewhat according to the nature of the food. 
If the food consists of green fodder and roots, the 
amount of water consumed from the pail will bo 
reduced to the extent of water contained in the roots 
or green fodder. Roughly speaking, a cow weigli- 
ing 8 maunds (about 650 lbs.) and receiving about 1)3 
lbs. of hay will usually consume about 50 to 60 lbs. 
of water, or say, about 4 lbs. of water to each pound 
of dry matter consumed. A milch cow of siinilai* 
size will naturally consume more water, owing to 
the necessity of providing for the water secret ed in 
her milk. On a rough calculation, she will require 
for this purpose alone at least 2 lbs. of water for each 
pound of milk yielded. In other words, the total 
requirements of water of a 10 lbs. milk cow will be at 
least 60 to 60 lbs. for general purposes and about 20 
lbs. for milk production, or a total of about 70 to 80 
lbs. (about 8 gallons) of water daily. This is only a 
rough average figure from whicli the requirements 
of individual cows may show considerable deviations. 
The nature of food, the temperature of the surround- 
ings and seasonal variations must also V;e taken into 
consideration. 

When considering the water supply in connec- 
tion with the keeping of cows, one should not over- 
look the quantity of water needed for general clean- 
liness of the cow-shed, the cow herself, and other pur- 
poses. At least 7 gallons (70 lbs.) should be alloweci 
for this purpose, thus making a total of about 15 
gallons of water per cow per day. 
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6* Functions of Proteins. 

Proteins or albuminoid constituents of food-stufi's 
are complex chemical compounds which always con- 
tain 16 per cent, of nitrogen, some amount of sul- 
phur usually and occasionally a little of phosphorus 
in addition to carbon, hydrogen and oxygen, the last 
three being the essential elements present in all 
carbohydrates and fats. Very good examples of pro- 
teins are the albumin of white of eggs, the caseino- 
gen in milk and gluten in wheat. They constitute 
an important ingredient in so far as they only, 
amongst all other constituents of foods, can build up 
or produce Joan or muscular tissue, liide. hair, liorns. 
Jioofs. etc., and make good the so-called ‘ w^ear and 
tear ’ of the body organs. They are also required 
for the elaboration of internal secretions, glandular 
products, milk secretion and digestive juices. Even 
for the resting animal, that is, an animal merely 
living and not growing or producing work or milk, a 
cei-taiu amount of p.itrogcnous material is an abso- 
lute necessity for the mainteuanee of health. Unless 
a sufiicient amount of it is given to meet the ordinary 
normal physiological requirements, jn'oteins are with- 
drawn from the tissues and th.e body suffers as a 
result of protein starvation. Altliough ju’oteins are 
not primarily eoiieerne<l with tlio production of 
energy like carbohydrates ajid fats, still the more 
work an aiiimal does or the more milk a cow yhdds, 
the more of proteins arc required. JS^ot only this, its 
deficiency leads to malnutrition of other constituents 
of the feed. Experience has shown that animals 
retarded in growth on the less advantageous mix- 
tures promptly start to thrive better wlien the quan- 
tity and quality of proteins in food is improved. 
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Foods rich iti profccius are called ‘ nitrojjenoiis 
eoncentrates,’ and include pframs, oats, bran, oil-cakes, 
other legfiiminous seeds and animal products. Feed- 
ing on excessive amounts of proteins is just as undesir- 
able as giving deficient amounts of it, because it is 
uneconomic on the one hand, being more expensive, 
and on the other, it throws too much work on the 
kidneys and is too lieating. In addition, digestive 
disturbances with the production of evil-smelling 
fsBCos and gases in animals are generally due to feed- 
ing on rations containing more of proteins than are 
necessary. 

The quality of proteins in a food, apart from 
their quantity and digestibility, is an important con- 
sideration, Certain amino-acids like tryptophane, 
glycine, lysine, histidine, cystine, etc., are absolutely 
essential in the ration if best results are to be 
obtained. Of these, tryptophane is very neces- 
sary for life and maintenance, lysine for growth, 
while histidine, cystine, etc., thougli not absolutely 
necessary, aid growth. One point of great impor- 
tance in this connection is that all feeds do not con- 
tain all the essential amino-acids. Any one plant 
food is liable to be deficient in one or more of them. 
To avoid this deficiency, feeds from a number of 
plant sources should be given. Variety, furthermore, 
in the rations helps greatly to improve tlio appetite. 

^ -41 ^ 

7. Functions of Carbohydrates. 

Carbohydrates in the foodstuffs include a great 
variety of substances of different composition but 
they essentially contain carbon, hydrogen and oxygen, 
with hj'drogen and oxygon in the same proportions 




FUNCTIONS OF CARBOHYDBATKS. 


19 


as present in v»'ater. All sugars, gums, starches, and 
crude, woody or indigestible fibre are included in this 
category. The carboliydrates form the greatest propor- 
tion of the constituents of feeding stutfs generally 
used for cattle. Maize, barlej", rice, wheat, grams, 
oats, millets and other cereals, country gur. potatoes, 
roots, straws, grasses, etc., are foods containing a high 
percentage of carbohydrates. Most of these 
carbohydrates, with the exception of hard 
woody and indigestible fibre present mostly 
in the straws and husks of cereals, are reduc- 
ed to simpler substances by the action of saliva dur- 
ing ordinary mastication and rumination in the 
mouth of an animal, so that they may be absorbed 
and conveyed to the tissues of the body to be 
oxidized. By their oxidization heat and energy is 
supplied to the animal body for carrying out the 
normal physiological functions. Any excess over the 
necessarj^ requirements is converted into fat and 
stored as reserve potential energy for emergency 
needs, or else it may be stored in tlio liver in tin' 
form of sugar. In ruminants — the class of animals to 
which the cow belongs, carbohydrates of the food are 
main sources of energy and heat, and therefore, 
should be supplied in large amounts. A supply of 
deficient quantity of carbohydrates in the diet of 
cattle would only mean that the animal would either 
draw upon its reserve of fat or sugar in the body, or 
else proteins of the body shall have to be disinteg- 
rated for supplying the required heat and energy. 
The diet as a result would become unnecessarily 
costly, proteins being more expensive, and the in- 
take of larger quantities of nitrogenous materials 
would bring about disturbances of the system. 
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Carbohydrates arc, thorefore, the most economical of 
all foodstuffs, both physiologically and financially. 
They are the greatest ‘ sparers ’ of the more costly 
proteins. Fats may be supplied in place of carbohy- 
drates upbo a certain limit only. They, no doubt, 
produce heat and energy two and a half times as 
much as that produced by the carbohydrates but the 
power of the body to digest and absorb fats is very 
much less than what it is in the case of carbohy- 
drates. On the other hand, to feed with a sufficiency 
of carbohydrates is a good practice because they are 
easily digested and have no detrimental effects on 
the body except when tlicy cause too much deposi- 
tion of fat which is not a very good condition in 
working bullocks, milch cows and breeding animals. 

A certain amount of crude fibre is indispensable 
in all properly constituted diets of ruminants except 
when suckling. It is mostly indigesbible and whatever 
amount is digested goes to form heat and energy as 
other carbohydrates do. Crude fibre is important in 
dietary in so far as it aids digestion by giving bulk 
and thus helping to mix the concentrated parts of 
the food with the digestive juices, whose secretion is 
also stimulated by it. It also gives to the animal a 
comfortable feeling of repletion and satisfaction by 
bringing about the distension of the stomach and in- 
testines. It has often been described as the ‘fill-belly’ 
of the ruminants. A deficiency of crude fibre in ration 
produces serious effects. The animals fed exclusively 
on concentrated foods do not feel satisfied or repleted 
and become uneasy and restless. They may oven 
gnaw at wood or oat earth, dirt, sand or manure. 
While sufficient amount of fibre is essential in cattle 
diets, an excess of it is Ijarmful. It causes the 
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expenditure of too much energy in its digestion, and 
stomach and intestines are unduly distended with the 
result that animals maj^ become ‘pot-bellied^ It may 
also bring about serious digestive disturbances, like 
impaction and tympany. The Graph in Appendix I 
gives the minimum amount of coarse fodder along 
with the amount of total dry matter needed by 
cattle of varying weights. The figures along the 
bottom represent live-weight and the figures on the 
left hand represent the amount of coarse fodder and 
total dry matter needed in lbs. 

:i: Hi 4: Hs 

8. Functions of Fats. 

Fats, like carbohydrates, are compounds of 
carbon, hydrogen and oxygen, but they are compara- 
tively poorer in oxygen than carbohydrates. Pat is 
found in large quantities in oil-seeds, like linseed, 
rape-seed, mustard-seed, cottonseeds etc., cakes prep- 
ared from which are so frequently used for animal 
feeding. The fat in them varies from 20 to 40 per 
cent., whereas the cakes which are residues left after 
de-oiling of seeds in a compact mass contain only 
from G to 15 percent, of fat. The cereals contain from 
2 to G per cent, of fats, and hay about 3 per cent. 
In addition to the ordinary non-volatile fats, plants 
contain a certain amount of ethereal or volatile oils 
which are aromatic and help greatly in stimulating 
appetite. 

Fats are digested and absorbed in an animal 
body like the carbohydrates and are oxidized to 
form energy or may bo deposited as body-fat. Weight 
for weight fats are two and a half times more 
energy and heat-producing than the carbohydrates. 
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A certain minimum quantity of fat is always needed 
for the maintenance of health of animals. It helps 
mysteriously in the digestibility and the consequent 
utility of other food constituents. But, the animars 
body can only make good use of a limited quantity 
of fats in the food. If given in large quantities, it 
decomposes and produces instead irritant substances 
with deleterious effects. 

* ♦ * ❖ 

9. Functions of Ash or Mineral Matter. 

Careful experiments in animal nutrition have 
demonstrated that the presence of certain mineral 
ingredients in adequate amounts is absolutely 
essential in the food of cows for maintaining 
their health, and also indirectly for maintain- 
ing the maximum milk production of which 
they are capable. These elements are sodium, 
potassium, calcium, magnesium, iron, sulphur, i)lios- 
phorus, chlorine, iodine, etc. Some of these elements 
like iodine and iron are required only in small 
amounts, while the others must l)e provided in 
amounts, which thougli apparently small when 
expressed in percentages of the food, are, neverthe- 
less, sufficiently large when compared with tln^ 
amounts present in most common foodstutrs, to 
attract the attention of the farmers when drawing 
up rations for rapidly growing or high producing 
animal. 

The importance of mineral matter in nutrition 
becomes evident if one considers the functions 
which they perform in the body and the disturbances 
that follow if these functions are interfered witli 
through deficiency or excess of them. In the 
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mature animal, mineral matter is necessary: (1) for 
the maintenance of proper osmotic pressure in the 
body fluids, (2) for the maintenance of neutrality of 
the blood and lymph, this being essential for the 
normal acting of the body cells, (3) to maintain a 
proper pliysiological balance between the various 
mineral ingredients in the blood, and (4) for the 
processes of digestion. In addition, the growing 
animal requires mineral ingredients for the forma- 
tion of new bones and other tissues, and the 
milking animal requires these ingredients to make 
good the minerals secreted in milk. 

In India, even till today tlie deficiency of any 
particular mineral ingredient in foods is not consi- 
<lered to be of any bad consequence for the healthy 
condition of the animal. At most, by some a little 
bit of common salt is given at times, to the animals. 
This is a bad state of affairs. Modern researches into 
Ihe question of the necessity of mineral matter for 
animal body have shown clearly that mineral defi- 
ciencies are far more commonly responsible for 
unsatisfactory results in practical stock-raising than 
is hitherto suspected, and furthermore, that feeding 
results so far accepted as satisfactory could be appre- 
ciably improved upon by a more careful adjustment 
of the amount and nature of the mineral ingredients 
of the ration to meet the needs of the animal. The 
absorption of foodstuff's, digestive secretions, formation 
of bones, secretion of milk, growth of the foetus, etc., 
all necessitate the supply of large quantities of mineral 
matter. It is not only necessary that a sufficiency of 
the mineral ingredients be supplied but also that the 
ingredients shall be suitably ‘balanced’ amongst them- 
selves. This applies particularly to the balance 
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between the basic ingredients (soda, potash, lime and 
magnesium) on the one hand, and the acid ingredients 
(sulphur, phosphorus and chlorine) on the other 
hand. Thus the quantity of lime which might be 
adequate along with a small but sufficient supply of 
phosphoric acid, would probably be inadequate if 
given along with an excess of the latter. The pro- 
portion of protein and fat in the diet also affects 
the percentage utilisation of the mineral elements. 
The problem of adjusting a ration to ensure that a 
cow will have sufficient of all the essential mineral 
elements is, therefore, not solved merely by an 
arbitrary addition of any one of tl)e elements. It is 
necessary that the whole ration should be so con- 
stituted that all the elements are present in sufficient 
amounts, and so balanced that the necessary 
amounts can be al)sorbo<l aiul utilised. Fodders 
like hay, oat straw and wheat straw, bran, cottonseed, 
etc., are foods rich in mineral matter. Cereals, their 
by-products and cakes contain a low percentage of 
lime and a relatively high percentage of phosphorus. 
Roots and tubers are detieieut botli in lime aiid 
phosphates. 

Since the question of the* suitable supply of 
minerals to animals has long been neglected, it is 
difficult to give more than a tentative guidance as 
to the actual requirements of cattle and other 
animals for different mineral ingredients. Advice on 
tlie matter, therefore, is mainly empirical until 
further researches produce requisite information on 
the question of systematic mineral rationing. 

Most of the mineral salts needed by an auimol 
are present in sufficient quantities in their common 
feeds. Common salt, however, should always hk\ 
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ffiveii in addition. It is now definitely known that 
a diet containing: too little salt produces in cows 
a staring coat, lustreless eyes and a condition of 
general mal-iiutrition with a decrease in milk 
yield. Indian cattle do not as a j-ule get enough 
salt. Some stock-owners only rub into the mouths 
of their cattle a small ([uantity of salt once or 
twice in two or three months. Some even consider 
its administration a useless and a positively harmful 
thing particularly in the case of butfalo-(*ow's. For 
profitable milk production salt is essential. 

A Fnmch research worker^ has recently (conduct- 
ed experiments to indicate the influence of salted 
feeds on milk production. The writer’s work was 
carried out by noting in two bjTes and on(‘ 
slu^.ep-fold the daily product of the milking of animals 
to whose ration salt has alternately for periods of 
two weeks been added or taken away in the propor- 
tion of 10 to 15 gm. ])(*r 1(K) kg. live-weight per day. 
It should be remarked that the tests have not covered 
a very long period, and that owing to labour difti- 
( ulties it was not possible to constitute lots of animals 
homogeneous or com{)arablo from all points of view. 
The following are the conclusions of the tests : — 

(1) Taking into account the decrease of daily 
yield inherent in the lactation, it is observed that in 
cows and ewes the decrease of the milk was consider- 
ably modified by the addition of salt to the rations. 

(2) As regards the infiuence of the salt on the 
quality of the milk, the fear expressed in certain 
quarters that the increased yield in the ewes would 


* Live Stock .Journal. July 27th,, 11128. 
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be prejudicial to the riclincss of the milk does not 
appear to be justified. It has, in fact, been possible 
to ascertain, by an analysis of the samples of milk 
t>aken, some in the period of salted foods and others 
in the period of normal feeding, that the addition of 
salt had not diminished the richness in solids and 
in fats, and had even slightly increased it in some 
cases. 

Apart from air and water, salt is, perhaps, the 
cheapest thing consumed by a cow, and it is diffi- 
cult to understand why so many of our cow-keepers 
do not provide all the salt required by their animals. 
At least 1 oz. of salt should be daily allowed for 
cows in their feed, and over and above this, provision 
should be made where the animals may lick as much 
more salt as they desire. Common salt for animals 
is not a luxury. It is a substance as essential to their 
lives as other food principles. In Western countries 
some feeders add 4 oz. of potassium iodide 
to every 100 lbs. of salt used. The feeding of this 
‘ iodised salt ’ is very beneficial for breeding females 
who during their pregnant state are required to 
supply an extraordinary amount of tliese elements 
for the proper development of calves within them. 

Another essential need of a high producing and 
breeding cow is calcium. It has been proved by 
Hart, Steen-bock and Humphrey* that deficiency of 
calcium in the ration may be the cause of the failure 
of cows to produce healthy calves. The results of 
carefully conducted tests showed that cows on rations 


Hart, Steenbock and Humphrey.- 
sin Agric. Exp. Stat. 1920, 


-Res, Bull. 49, Wiscon- 
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markedly deficient in calcium tend either to be sterile 
or to breed weak calves, while perfectly healthy 
calves wore born from the same cows after the ration 
was improved by the addition of calcium. Grains are 
deficient in calcium, but rich in phosphonis. Eation 
wholly made of grains will supjjly to the growing 
animal an amount of calcium dangerously near a 
critical level of intake. An additional supply of 
calcium, either as calcium carbonate, calcium phos- 
phate, lucerne, clovers or other legume hays, is ne- 
cessary. In continued and high milk-production the 
drain on calicum is heavy, and the supply may be 
dangerously low unless enough calcium is furnished 
in other ways. It is very probable that a condition 
of negative calcium balance in Indian milch animals 
widely prevails with all its existing ill effects on the 
yield of milk, resistance to disease and reproductioiL 
To overcome this deficiency powdered chalk may be 
added to the (‘oncentratos at the rate of 1 oz. daily 
per head. 


:j: 9j: :S: 

10. Vitamins and Their Functions. 

Vitamins or accessory food factors are substances 
of unknown chemical composition, which are better 
known by their absence than by their exact nature 
or constitution. They are present in natural foods in 
only minute quantities but exercise a very important 
influence in the nutrition of animals. As direct 
energy and heat-producers they are negligible, but 
their absence or deficiency in tlie diet of animals 
brings about serious consequences. The precise 
manner, however, in which they act is not yet 
definitely known. Whether they act by promoting 
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alimentary movements, or by stimulating metabolic 
changes in cells as some drugs do, or by supplying 
an indispensable cellular ingredient as iodine does 
to the thyroid, or by some other mysterious procedure 
has not been yet determined. A diet sufficient in 
the essential food ingredients and deficient in 
vitamins fails to meet the physiological requirements 
of the body and the young and adult animals do 
not grow well, become weak and miserable, and 
contract certain so-called ‘ deficiency diseases 
Animals feeding under natural conditions generally 
consume all the vitamins necessary for their health, 
growth and production, but under modern artificial 
conditions of domestic* feeding they do not, sometimes 
get a sufficiency of them unless special attention is 
paid to these important food factors. 

There are at least five different kinds of vitamins 
definitely known so far, and they are called ‘ A, 

‘ B, ’ ‘ C, ’ ‘ D, ’ and ‘ E. ^ They are mostly present 
in abundance in fresli gr(5en forage plants, egg yolk, 
(*,od-liver oil, plant seeds, fruits, meat juices, cow’s 
milk, etc. 

Vitamin A is found chiefly in green vegetables, 
cod-liver oil, yellow corn and egg yolk. A diet 
deficient in it, but otherwise adequate, results in ces- 
sation of growth, loss in weight and ultimately, if the 
<liet is continued, death will occur. Associated with 
the cessation of growth is a marked increase in sus- 
ceptibility to infectious diseases, which frequently 
manifests itself in the development of an inflamma- 
tory condition of the eye, known as xerophthalmia. 
Deficiency of vitamin A shows itself most rapidly in 
young growing animals ; but even iti adult animals 
decrease in body-weight soon occurs. Vitamin B is 
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present in plant seeds, particularly in the germ of 
some seeds, milk, eggs, yeast, etc. A deficiency of 
this vitamin in diet causes beri-beri in man and poly- 
neuritis in birds. Vitamin C is the anti-scorbutic 
tactor. ft is present mostly in the juices of most 
fruits and fresh vegetables^ Absence of this vitamin 
from the diet is indictated by failure of appetite, fall 
in ^veiglit, swelling and tciidemess of the joints and 
reluetane.c to move. Vitamin D is the anti-rachitic 
factor and is found in eod-Hver oil, egg yolk, cow^s 
milk and meat juices. Its absence causes rickets. 
This vitamin is said to 1 k 5 particularly associated 
with the absorjition and retention of calcium and 
phosphorus. Vitamin E is the newest reported 
member of tin' grou[) and is found in red meat and 
in wheat-germ. It is said to be concerned with 
fertility in the animals. Its absence from a diet has 
bemi shown to cause, sterility in rats. 

Animals obtain abundant supplies of the ne- 
cessary vitamins if tliey are allowed plenty af fresh 
green fodder, wheat bran, cereal seeds, etc., along 
with well ventilated stables where sunlight can gain 
direct acci'ss and (.mough of exercise. Polished rice 
contains no vitamins. Dairy cows which are gene- 
rally stall-fed and ealves reared on artificial foods 
should be given due attoiition in this connection, 
especially when they are eonfined to ill- ventilated 
houses where direct sunlight cannot enter. Milch 
cows arc viften kept in dark dingy places in most of 
the towns of India and it is quite frequently seen 
that they sufier from malnutrition. 


Sir W. Arbuthnot Lane, one of the foremost 
medical men of the world, while writing towards the 
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end of 1926 to the ‘ British Australian ' said with 
regard to the importance of feeding cattle on open 
pastures, “Australian butter is now arriving in large 
quantities on the British market. It is made from 
the milk of cow^s that feed in the open pastures all 
the year round, and is consequently very rich in 
vitamins A and 1) which arc partic*ularl>' valu- 
able to us all 

If a stock-feeder gives his stock free run ajid 
exercise so that they may get the benefit of frosli 
air and sunlight, and provides them witli a mixed 
diet containing a reasonable proportion of fresli 
green food, it is doubtful if he need worry himself 
about vitamins and risks of diseases din^ to tl\e 
deficiency of vitamins. 

♦ 

1 1. The Common Indian Foodstuffs ; Their 
Composition and Digestibility. 

A very good definition of ‘ foodstufls ' is given 
by Voit in the following terms : ‘‘ The foodstufls 

are those substances whicdi bring about the deposi- 
tion of a substance essential to tlu^ composition of 
of the body, or diminish and avert the loss thereof. ” 
In other words, foodstuffs, when taken in and digest- 
ed, supply the body with the necessary heat aiul 
energy and make good the losses due to the 
‘ wear and tear. ’ There are many substances which 
are used in the feeding of cows. They all vary \'ery 
widely, indeed, in their chemical composition and 
consequently in their food values. They are con- 
veniently grouped up in grains, products, green 
fodders, hays and straws. The tables given iu 
Appendix II show the average chemical composition 
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ot some of the most important Indian foodstuflfe 
used for feeding cows. 

Chemical analysis by itself, while giving an indi- 
cation of the actual amounts of various food ingre- 
dients present, such as fat, proteins, carbohydrates, 
etc., tells but little of the way in which any parti- 
cular animal will be able to utilise them for its 
general metabolism ; and a foodstuff, the chemical 
analysis of which shows a high content of fats, 
carbohydrates and proteins, may be of less value to 
an animal than one with a ‘ lower chemical value, ’ 
if the contents of the latter are more digestible than 
those of the former. It is only the digestible parts 
of a food that are utilised by the system of an 
animal. A ration, therefore, may be chemically 
correct, but practically wrong. 

It must be clearly understood that out of all the 
fooil taken in, a portion is undigested. Of the 
digested portion, a portion is lost through incomplete 
utilisation in urinary excretions and fermentations. 
Finally, a considerable deduction has to be made 
from the assimilated parts for the work of digestion 
which the ingestion of food causes. The residual or 
net energy after making all these deductions is really 
the amount which is available for carrying on the 
vital functions and for productive purposes. 

The table on the next page gives some idea as 
to the magnitude of the deductions which have to be 
made and the net energy values of a few foodstuffs. 
Those figures were calculated by Mr. F. J. Warth, 
Physiological Chemist to the Government of India, 
from Armsby’s data, and the unit of energy viz.^ the 
therm, is the unit used. A therm is equal to 1,000 
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calories. A mlmie is tlio ninount of heat necessary 
to raise one gramme of distilled water through one 
degree centigrade. 


Table xhotritfij the Net Energy Value of sotue coitnuon 
Foodstuffs (Arwsby), 

(Therms per 100 lbs. foodstuff,/ 
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Wheat bran 
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Cottonseed Cake 
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i 44-1 

1 
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It will be seen from the above that the primary 
factor limiting the net energy value of a food is its 
digestibility. The more highly digestible concen- 
trates give higher net energy values ; or, in othej* 
words, the value of a foodstuff* <lepends upon tlie 
proportion which can be digested. By feeding an 
animal on a known weight of a foodstuff*, and col- 
lecting and analysing all its dixng and urine, it is 
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possible to find how much of the foodstuff taken in 
is not capable of digestion. By subtracting this 
from the amount which was eaten, the amount which 
is digestible can bo calculated. This has been done 
for almost every foodstuff in the Western countries. 

Of the highest economic importance as it is, it 
is pitiable to find that very little organised and 
systematic experimental work in connection with 
the digestibility tests of the various Indian foodstuffs 
in cattle has so far been carried out in the country. 
Definite data, therefore, on the subject are not 
available for practical application by the stock- 
feeders. Such being the unfortunate situation, one 
cannot but have a recourse to the average digesti- 
bilities of different foods in cattle as found by 
Western workers, and apply them on the ingredients 
of Indian foodstuffs. In Appendix III (Columns 
6, 6, 7 and 8) are given the average digestibilities 
per cent, of the various food constituents as borrow- 
ed from Western sources. In Appendix IV, it is 
ventured to apply the above-mentioned digestibility 
percentages on chemical compositions given in 
Appendix II for ready use in calculations for devis- 
ing balanced rations. Until the time the results of 
the digestibility tests of Indian foodstuffs on Indian 
cattle become available, and it will take a long time 
before any thing tangible is forthcoming in this 
direction, the figures given in columns 4, 6, and 6 
in Appendix IV will give a better measure of the 
nutritive values of the feeding stuffs than the figures 
in Appendix 11. 



34 


FEEDING AND MILKING OF COWS. 


12. General Considerations Regarding the Feeding 
of Cows. 

Generally speaking, a judicious mixture of about 
equal parts of grasses and clovers (clovers pre- 
ferably slightly less) is the best for cows in milk as 
well as for cows going dry. A cow, when in full 
milk, requires about onc-tenth of the weight of her 
body per day in food. On an average, the live- 
weight of an Indian cow is about 660 lbs. or nearly 
8 maunds. Such a cow would require about 65 lbs. 
of the mixture of grasses and clovers or its equiva- 
lent in other foodstuffs per day. When these two 
staple diets are available, as when clovers are in 
bloom and before the grass seeds have ripened, the 
cows grazing upon them generally get what may be 
called a ‘ balanced ration, ’ i.e., about 75 per cent, 
of water and about 25 per cent, of dry matter. A 
balanced ration^ really speaking, is one in which the 
various essential food ingredients are present in 
proper proportions and in amounts needed to meet 
the requirements of the animal. It is a ration 
which will adequately nourish without any waste. 
The balanced ration, however, is only a theoretical 
possibility and can be only approximated in prac- 
tice. It will be seen from the tables giving the 
percentage composition of the various foodstuffs 
that such ingredients are contained in almost all 
foods, but in varying amounts. The foods must bo 
mixed in such a judicious manner and proportions 
that the food, as a whole, may become cheap, easily 
digestible, palatable and well balanced. Herein 
lies the skill of the stock-feeder and his profits from 
animal products. 



GENERAL FEEDING OK COWS. 


35 


Out of tlio 25 per cent, of the dry matter in 
the food, only a part is digestible, and the rest 
is passed out of the body unused in the fiieces. In 
this about 10 per cent, consists of the indigestible 
and about 15 per cent, of digestible or soluble parts, 
the latter being dissolved or digested by the digestive 
juices secreted by the glands and cells of the diges- 
tive tract, and absorbed into the blood stream ulti- 
mately to be conveyed to the different parts of the 
body to be used for their nourishment, growth and 
milk production. The soluble parts consist of about 
seven and a half pounds of carbohj-drates, about one 
and a quarter pounds of proteins and about one third 
of a pound of fats. The following table shows 
this : — 



DIGESTIBLE NUTRIENTS IN LBS. 

Food-stuff. 





Proteins. 

j 

Carbohy- 

drates. 

Fat. 

In 100 lbs. of 
clovers. 

‘2-470 

8-35‘2 

0-330 

In 100 lbs. of 
mixed grasses, 
(haying stage) 

1-700 

15-‘200 

0-000 

In 200 lbs. of a 
mixture of 

clovers and 

grasses. 

4-170 1 

‘23-552 1 

i 

i 

0*930 

In 65 lbs. of the 
above mixture. 

1-355 

7-054 

0-302 
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The ration in the fore-going table represents 
a fairly good and balanced ration for milch cows. 
In this the different ingredients are in proportions 
that can be made full use of by the animals. 

On the other hand, if only 65 lbs. of clovers are 
fed to the cow, she will get 0*25 lb. more proteins 
than she can make use of, and also 90 lbs. of 
clovers would bo required to provide 7*654 lbs. of 
carbohydrates, and this would increase the loss of 
proteins to 0*892 lb. Again, with green maize 
alone, the cow would require about 183 lbs. to get 
1*355 lbs. of the required proteins, and about 144 lbs. 
to obtain the right amount of carbohydrates. As it 
is a physical impossibility for a cow of this size to 
eat much more than 65 lbs. of green maize a day, 
she cannot, if fed on maize alone, eat enough to pro- 
vide the requisite amount of proteins and carbohy- 
drates to keep her in a healthy condition. With 
clovers alone, she would go on yielding her full 
milk, but at an extravagant cost since clovers are 
dearer than maize. Mixing of the two foods 
balances the ration and enables her to make proper 
use of both. 

The above figures hold well in an average cow. 
They should be varied in order to suit individual 
circumstances. Cows giving a larger amount of 
richer milk must necessarily require an increased 
amount of food, so that they may get the 
raw materials in proper quantities to majiufacture 
milk. The same holds trae in the case of milch 
buffaloes, working bullocks and cows carrying a 
calf. 
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13. Maintenance and Production Rations. 

Careful investigations at diiforent research 
stations outside India have given some useful data on 
which the rations may be worked out according to 
different needs. Roughly, it is found that for main- 
tenance alone, i.e., for heat, energy, renewal of 
waste in tissues, etc., a cow which is merely living 
without any loss or increase in weight and producing 
nothing in the form of milk, fat or work, requires 
digestible proteins, carbohydrates and fats, as shown 
in Appendix V (Columns A,C,D and E) according to 
varying weights. This table also gives in column 
B the total amount of dry matter needed by such 
animals. It will bo seen from the table that a cow 
weighing 650 lbs. will require for its maintenance 
alone 0*618 lb. proteins, 6*180 lbs. carbohydrates and 
0*074 lb. fat. After this, for each pound of milk 
yielded of average quality (testing 3*6 per cent, 
fat) 0*049 lb. proteins, 0*22 lb. carbohydrates and 
0*019 lb. of fats are required. Therefore, a cow 
giving 12 lbs. of average milk per day and weighing 
650 lbs. would require : — 



Digestible nutrients in lbs. 

Purpose. 

Proteins. 

Carbohy- 

drates. 

Fats. 

For maintenance 

0*518 

6-18 

0-074 

alone. 

For 12 lbs. aver- 

0-588 

2-64 

0-228 

age milk. 




Total requirements 

1-106 

7-82 

0-302 

1 
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It has been said before that a cow yielding 
richer milk would require an increased amount of 
proteins, etc., from which to manufacture that milk. 
In 1864 Dr. Emil Von Wolff presented for the first 
time a table of feeding standards based on the diges- 
tible nutrients contained in feeding stufls. The Wolff' 
standards soon found their way to America wdiere 
further scientific investigations resulted in Armsby’s 
and Hoecker’s Feeding Standards. The following 
table by Haccker gives the nutrients required by a 
cow for each pound of milk yielded by her of a 
given percentage of fat : — 


Haeckers Feeding ^Sfandard^s for Dairy Cattle, 



Daily allowance of 
digestible nutrients 
in lbs. 


Proteins. 

Carbohy- 

drates. 

Fat. 

For support of t h o 

1000-lb. cow 

0.700 

7.00 

O.KK) 

To the allowance for 
support add : — 

For each lb. of 3.0«/o milk 

0.047 

1 

0.20 

0.017 

For each lb. of milk 

0.049 

0.22 

0.019 

For each lb. of 4.0% milk 

0.054 

0.24 

0.021 

For each lb. of 4.^)% milk 

0.057 

0.26 

0.023 

For each lb. of rj.0% milk 

0.000 

0.28 

0.024 

For each lb. of 5.^% milk 

0.0G4 

0.30 

0.026 

For each lb. of 0.0% milk 

0.0(57 

0.32 

0.028 

For each lb. of 0.5% milk 

0.072 

0.34 

0.029 

For each lb. of 7.0% milk 

0.074 

0.36 

0.031 
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Now, a cow yielding 25 lbs. of 4 per cent, milk 
per day and weighing 800 lbs. would require : — 


Purpose. 

Digestible Nutrients in lbs. 

Proteins. 

Carbo- 

hydrates. 

Fats. 

For maintenance alone. 

i 

0.598 

5.98 

0.085 

For 25 lbs. of 4^/^ milk. 

1.350 j 

0.00 

0.525 

Total Requirements ... 

1.948 

n.9S 

0.610 


It must, however, be borne in mind tliat all 
feeding standards given above or elsewhere are simply 
averages and approximations. They are merely 
meant for guidance, and are not, by any means, 
immutable or infallible prescriptions which may bo 
applicable under all circumstances. These are given 
simply to give to the reader a scientific way of 
calculations for ordinary rationing. 

•i: -i: 

14. Balancing of Rations. 

To make up a suitably balanced ration for any 
particular cow, proceed as follows : — 

Supposing, it is desired by a Zemindar to draw 
up a suitable ration for a cow weighing 750 lbs. and 
yielding 20 lbs. of 4 per cent, milk daily, when wheat 
hhoosa and green maize are available in jilenty 
at his farm. Turn first to the Graph in Appen- 
dix I. Follow the line going upwards from the 
figure 750 lbs. live- weight at the bottom until it 
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meets the lower graph line. From this point 
follow the line going across to the left until it meets 
the thick line at figure 10 lbs. Again, follow the 
760 lbs. line still further upwards until it meets the 
upper graph line, which it does opposite 18.1 lbs. 
total dry matter. This means that the cow weighing 
760 lbs. requires at least 10 lbs. of dry matter in the 
form of coarse fodders such as hay, wheat straw, hhoosa 
rice straw, etc., in order to make her feel fairly full 
in her stomach. Then, turn to Appendix V, 
column B against 750 lb*, live- weight giving the 
amount of dry matter needed purely for maintenance 
purposes, which is 13.9 lbs. Out of this 10 lbs. dry 
matter is provided by wheat hhoosa, the rest 3.9 lbs. 
dry matter should bo sought in green maize. 

Now, find whoajt bhoosa (turi) and green maize 
(which are available) in the tables of “straws” 
and of “ green fodders ” in Appendix III and note 
that wheat hhoosa and green maize contain 94.29 and 
11.08 per cent, respectively of dry matter. To get 10 
lbs, of dry matter in turi, 10 X 100/94.29 or nearly 
10.6 lbs. of turi is needed, and to get 3.9 lbs. dry 
matter in green maize nearly 36 lbs. of green maize is 
needed. Those two roughages, therefore, shall form 
the basis of our ration. The rest of the dry matter 
viz., 18.1 — 13.9, or 4.2 lbs. nearly shall have to 
be provided in concentrated foods. 

Then, turning to Appendix V we find that 
for maintenance alone, a cow weighing 760 lbs. 
requires 0.673 lb. proteins, 5.72 lbs. carbohydrates 
and 0.081 lb. fats. Further requirments are for the 
production of 20 lbs. milk testing 4 per cent. fat. 
These are calculated by multiplying, the digestible 
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nutrients given against milk testing 4 per cent, in 
Heacker’s table given on page 38. The figures 
thus obtained are 1.08 lbs. proteins, 4.8 lbs. carbohy- 
drates and 0.42 lb. fats. 

Total requirements of the said cow may. there- 
fore, be tabulated as follows : — 


Requirements. 

Digestible nutrients in lbs. 

Proteins. 

Carbohy- 

drates. 

Fats. 


F or maintenance 

0-573 

5-7-20 

0-081 

alone. 

For 20 lbs. milk 

1-080 

4-800 

0-420 

testing 4 per cent, 
fat. 


] 

1 

Total requirements 

1-653 

1 10-520 

1 

i 0-501 

1 


The digestible proteins in wheat hhoosa itiin) 
and in green maize arc only 0*739 and 0*74 per cent, 
respectively, as is shown by the tables in Appendix IV 
against these foodstuffs. 10*6 lbs. wheat bhoom [tun) 
only contains 0*739 x 10*6/100, or 0*077 lb. digesti- 
ble proteins ; similarly 36 lbs. green maize contains 
0*74 X 36/100, or, nearly 0*269 lb. of digestible 
proteins, thus making a total of 0*077 + 0*269 
or 0*336 lb. proteins. The total in’oteins needed by 
the cow in question as shown above in the table is 
1*698 lbs. daily. Therefore, 1*663 — 0*336 or 1*317 
fbs. proteins more have to be provided. If onh^ 
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green maize is given to the cow in addition to the 
above-mentioned basal ration, 178 lbs. more of green 
maize will be required to provide the necessary 1*317 
lbs. of proteins, which amount it is not possible for a 
cow of this size to accommodate in her stomachs. It 
is, tlierefore, essential that these proteins be looked 
for in other concentrated foodstuffs, like grams, cakes, 
etc. 1*317 lbs. proteins arc available in about 3 lbs. 
of tovea cake (rape-seed cake) and 5 lbs. grams. The 
results now may be tabulated as under : — 


Table f^hoiring the component parts of the ration. 


Particulars 

Digestible nutrients in lbs. 

Proteins, j 

Carbohy- 

drates. 

1 

i 

Fats. 


10*5 lbs. of tnri 
( wheat bhoosa). . 
35 lbs. of green 

()-077 1 

i 

i 

4-889 

i 0-031 

i 

maize ... 

() ‘259 j 

1-801 

1 0-091 

.3 lbs. of torea 
cake 

! 

o-r)88 ! 

0-703 

0-214 

5 lbs. of grams . . . 

0-780 

2-535 

0-172 

Total 

1-804 

10-048 

0-508 


The digestible nutrients in the above feed coin- 
cide very closely with the total requirements of the 
above cow as tabulated before. 


If, in the above case only jaar (cut green) is 
available, 13*9x100/30*24, or nearly 45 lbs. would 
be required to supply the necessary coarse fodder 
and the ration then will stand as follows : — 
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Particulars. 

Digestible nutrients in lbs. 

Proteins. 

1 1 

Carbohy- 1 

drates. 

. ! 

Fats. 

45 lbs. of juar 

0-109 

! 

7-788 

! 

1 

(cut-green). 




3 lbs. of torea 

0-G88 

0-703 

I 0-214 

cake. 




5 lbs. of grams. 

0-780 

i 

2*535 

1 

I 0-172 

Total 

1-577 

11-080 

' 0-380 

1 


The above ration is a little deficient in proteins 
and fats and is to a certain extent richer in carbohy- 
drates. The richness of the carbohydrates would 
make up for the deficiency in fats, and the defi- 
ciency in proteins can be brought up to the required 
level by the addition of half a pound more of 
grams. 

Take another instance, when only green oats 
arc available. In this case such a cow as discussed 
above would require about one-tenth of her bod>' 
weight, or about 75 lbs. of green oats to supply her 
enough bulk. Then the ration may be made uj) as 
follows : — 


Particulars. 

Proteins. 

Carbohy- 

(Iratos. 

5-899 

0-509 

2-538 

Fats. 

75 lbs. green oats 
2 lbs. toi*ea cake 

2 lbs. grams 

Total 

0-510 

0-458 

0-780 

0-194 

0-142 

0-172 

1 

1-748 

8-940 0-508 
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The afore-mentioned specifications show that 
the ration is some-whafc poorer in carbohydrates which 
can be made good by the addition of a couple 
of pounds of foods rich in carbohydrates such as 
molasses {sira or rah). 

Further, the roughages and concentrates in any 
ration may liavc to be changed by other roughages 
and concentrates according to the prices in the 
market of the different foodstufis to make the pro- 
duction of milk cheaper. Thus, a certain more 
costly foodstuff in a proscribed ration may be re- 
placed or substituted by one or a mixture of cheaper 
foodstuffs, so long the digestible nutrients in a cer- 
tain amount of the former are equal to those con- 
tained in the latter. Supposing, in the previous 
rations the price of grams has gone higher from 
lis. 5/8 a maund to Tls. 8 per maund. This means 
that the feeder lias got to spend annas 8 now to 
obtain 5 lbs. of grams which he used to purchase for 
only annas 5 Vs before. If he were to persist in feed- 
ing grams to his cows, it would obviously increase 
his cost of production. He should now see which 
foodstuffs are selling cheaper in the market. Suppos- 
ing he finds that oats arc selling Rs. 4 a maund, 
bran Rs. 3 a maund and «o}ja bean Rs. (> per maund. 
He should now try to substitute the digestible ingre- 
dients present in 5 lbs. of grams by the same amount 
of digestible nutrients in a judicious mixture of bran, 
oats and soya bean. The digestible ingredients pre- 
sent in 5 lbs. grams are 0*780 lb. proteins, 2*635 lbs. 
carbohydrates and 0*172 lb. fats. These can be pro- 
vided in a mixture of 3 lbs. choJear (bran), 2 lbs. jaici 
(oats) and 1 lb. of soya bean. The following table 
shows the amounts of digestible nutrients in the 
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newly substituted mixture : — 


Particulars. 

Digestible nutrients 

in lbs. 

1 

i 

Proteins. 

1 

Carbohy- 

drates. 

Fats. 

3 lbs. of chokar. . . 

1 lb. of soya bean 

2 lbs. of Jam 

0-298 

0-301 

0-158 

1-316 

0- 1G7 

1- 023 

0-072 

0-079 

0-040 

Total ' 

' 0-757 

2*505 

0-191 


The cost of the above mixture calculated on the 
rates in the market as mentioned above comes to 
only annas 5 and one pie. 

Now supposing, in the ration devised first, tiiri 
and green maize become scarce and dearer and mixed 
hay and senji are cheaper ami available in plenty. 
IOV 2 35 lbs. of green maize contain 

0*336 lb. of proteins, 6*750 lbs. carbohydrates and 
0*122 lb. fats. These are found in 15 lbs. of hay 
and 6 lbs. senji as shown below . — 



Digestible nutrients in lbs. 

Particulars. 

Proteins. 

Carbohy- 

drates. 

1 

i 

1 

Fats. 

15 lbs. of hay ... 

5 lbs. of senji . . . 

0-248 

0-094 

i 

I (V678 

0-231 

i 

0-111 

O-Oll 

Total 

0-342 

■ 

6-809 

0-122 
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The now ration devised for a cow weighing 760 
lbs. and yielding 20 lbs. of 4 per cent, milk may 
according to circumstances read as follows : — 


Particulars. 

Digestible nutrients in lbs. 

1 

1 

Proteins, j 

i 

1 

Carbohy- 

drates. 

Fats. 

16 lbs. hay 

1 

0-24H ■ 

0-578 

0-111 

6 lbs. senji 

0-0‘)4 ! 

0-231 

0-011 

3 lbs. Torea cake 

0-(>88 i 

0-7()3 

0-214 

3 lbs. choJear . . . 

(V298 i 

1-316 

0-072 

1 lb. soya bean 

O ilOl : 

0-167 

0-079 

2 lbs. jmei 

0-158 j 

1-023 

0-040 

Total 

1-787 i 

1 

10-077 

1 0-627 


The substitutions and calculations given in the 
fore-going pages are only intended to serve as a 
guide to the cow-keepers in devising balanced 
rations for their cows according to ditFerent condi- 
tions of the market prices and periods of availability 
of different foodstuffs under varying conditions of 
the requirements of cows. In Appendix VI. are 
given a few ration statements of some of the very 
important farms in India, a perusal of which should 
prove useful to the readers. Owing to the various 
types of milch cattle in India and their individual 
dilFerenccs, it is not possible to make up a fixed ration 
that would be suitable under all conditions. The 
ration for each animal varies according to its body 
weight and the quality and quantity of milk yield- 
ed by it. Dry animals need only the maintenance 
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ration while those in lactation need an additional 
allowance for milk production. 

An intelligent and experienced feeder who 
knows his cows should try to fit a standard to his 
cows rather than attempt to fit his cows to a 
standard. 

^ ^ ^ 

15. Principles of Feeding Cows. 

Feeding standards as discussed before are not 
immutable, and merely sei-ve as guides indicating 
approximately the amounts of the various digestible 
nutrients required by difierent animals under vary- 
ing circumstances. Apart from feeding standards, 
certain other factors which influence tlie usefulness 
or otherwise of a ration must also be taken into 
consideration. This is specially important in the 
compounding and mixing of foodstuffs in a ration. 
Most of these factors are simple and can be easily 
controlled but their neglect may lead to serious 
results economically. Feeding of cows and the pro- 
duction of milk arc essentially iiiter-dependent 
economic problems in wdiich factors governing both 
must be thoroughly understood and controlled by 
due attention. These factors are : — 

U). Liberal Feeding, 

Milch cows generally produce plenty of milk 
just after calving, not necessarily because they are 
being properly fed, but because they inherently do so. 
Milk yield, however, dwindles after a few weeks if the 
animal is not fed liberally. Liberal feeding at once 
assumes greater importance when continued heavy 
production is in view throughout the cow’s period of 
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lactation. Liberal feeding should, on no account, be 
mistaken for ‘ ovorfoeding, ’ which is as undesirable 
as underfeeding. Sometimes overfeeding is due to 
lack of interest, but, more often it is due to the 
feeder not knowing exactly what the capacity of 
the digestive system of the animal is for feeding 
stuffs. An inexperienced and over-zealous stockman 
may make the foolish mistake of trying to obtain 
better results by increasing the food to the unecono- 
mic and dangerous point of overfeeding, when he 
should really feed loss. Underfeeding may only 
render the animal weak and thin, whereas over- 
feeding may directly induce digestive and other 
systemic disturbances. Overfeeding is like overload- 
ing which may at a certain limit break the animaVs 
back, whilst underfeeding will only mean gradual 
weakening of the animal and lessor profits. 

Overfeeding in doubly wasteful. It wastes food 
and it injures the animals. There is no sense in 
feeding beyond the limits of the animal to digest, 
assimilate and make into flesh, fat or milk. With 
unnecessary quantities of food in the digestive 
system, smaller returns are given from that portion 
of the ration not counted as excessive because the 
over crowded organs cannot deal as effectively with 
the food as they would do^ were only the proper 
amount fed. 

It costs more to underfeed a producing cow 
than to feed her properly. A cow giving her maxi- 
mum amount of milk will return nearly half her feed 
she eats in milk. The rest of her feed is used up in 
maintaining her body. A cow that is underfed 
will keep using enough fec<l to maintain herself and 
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let the milk pail suffer due to her feed shortage. 
Present day economic feeding demands that milch 
cows should be fed liberally. 

{ii). Cozes should be fed Individually, 

Cows of the same breed and age and receiving 
practically the same feed and care, vary widely in 
their productive ability. This is due to their indivi- 
dual tendencies, In order to obtain maximum 
profits, cows must be fed individually according to 
their individual production and requirements instead 
of allowing the same ration to each animal in 
the herd. For ordinary purposes it will be suffi- 
cient to determine first their requirements and 
then to give practically the same amount of 
roughages to each animal in a herd, and later to 
adjust the allowance of concentrates according to 
their production. Roughly speaking, a milch cow 
will need about 2 lbs. of dry roughages of good 
quality per 100 lbs. of live-weight, or 1 lb. of di’y 
roughages and 3 lbs. of green fodder. 

(Hi), J'he Ration should be Properly Balanced. 

With a correct and balanced ration a cow can 
get the best out of all the constituents present in 
the feed and production of milk is consequently 
cheaper, whereas with an improperly balanced 
ration much of it is wasted. It is not what the cow 
eats, but what she digests that produces milk, and 
with a balanced ration maximum of digestibility of 
the total feed is ensured. (See Frontispiece to Part I.) 

{iv). The Feed must be Palatable. 

Digestive powers and appetite are not the same 
in cattle at all times and under all circumstances. 
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Much depends upon the availability of foodstuffs, 
force of habit and usage at a certain locality. It is 
doubtful if an unpalatable and unappetising ration 
does not depress the digestive powers, but this much 
is certain that cows getting foods they like wdll eat, 
relish and thrive better than if they are given foods 
they dislike. Further, feeding to the maximum of 
their appetite is essential for profitable production, 
and this can only bo obtained by palatable rations 
which stimulate digestive and assimilative functions. 
Therefore, stock-owners should always try to give 
rations which they liavc found by experience to be 
altogether acceptable and palatable to their cows. 
Evil-smelling, musty, mouldy and spoiled inferior 
foods are seldom liked by animals and their use, 
therefore, should be rigidly avoided. Certain food- 
stuffs may bo improved in their flavour and palatibi- 
lity by si)ecial preparation or by the addition of salt 
and condiments, but these tactics should not be em- 
jfioycd to mask the bad odours or the poor quality 
of inferior foods. 

(v), Vaneftj of FoocU in the Ration, 

A variety of foods in a ration makes the ration 
more palatable, and skilled feeders have invariably 
obtained better results by adhering to this impor- 
tant factor. By combining many foods in a ration 
a better balaiiced mixture of proteins and vitamins 
is furnished than by depending on only a few. 
Variety in the rations should not be mistaken for 
sudden changes in the diet from day to day, which 
should be strictly avoided. 
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(m). The Foods Composing the Ration should he Good 
and Sound. 

This is self-evident. The inclusion of unsound, 
mouldy, musty and poor quality foods in a ration 
reduces the fcediii" value of the mixture. Apart 
from this, foods of low rjuality ma}^ contain poison- 
ous or other unwholesome ingredients, like the 
products of invasion of vegetable and animal 
parasites, dust, dirt, etc. They may cause disease 
directly in animals eating such foods. Cleanliness 
is an important condition of quality : dirty feeding 
may produce intestinal disorders. In India fodders 
and food grains and other products fed to cattle are 
often of low quality, very dusty and contain pieces 
of stone and earth. Particular care as to cleanliness 
of all the foodstufis is essential on the part of the 
feeder. The mistaken notion that ‘ any thing would 
do for the cattle ’ is baseless and incorrect. 

{mi). The Ration should amtain enough of Mineral 
Matter. 

Every seer of milk yielded by a cow contains a 
little more than half a tola of mineral matter whicli 
has to be derived ultimately from the food. If the 
amount of mineral matter in the ration is deficient 
to meet the demand in milk yield, the cow shall 
have to draw upon her own body supplies or fall 
down ill milk yield. The former will mean a loss in 
health and vigour, not only to herself but also to 
the calf which she may be carrying, and the latter 
will bring about a rapid loss in her condition and 
milk yield. At the end of her lactation she will be 
left a scraggy, worn-out and emaciated animal, and 
probably will give birth to a weak calf. 
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{viii). The Ration should he fairly Laxative, 
This is important, because otherwise the food 
will be incompletely digested, which means the 
wastage of a certain amount of the ration. Constipa- 
tion is the proverbial cause of most of the digestive 
troubles and this is not infrequently the result of 
consuming foods that are dry and not laxative 
in character. All green fodders have a laxative and 
cooling action. 

(ix). The Ration should he fairly Bulky, 

The stomachs of cattle are very capacious, and 
the animals will not feel satisfied unless they are 
properly filled up. From the point of view of 
nourishment and energy and heat producing values 
the indigestible fibre is not of any great importance, 
but it plays an important role in giving a feeling of 
fullness to cattle. If the bulk of the ration supplied 
is small, however rich it might be in its nourishing 
constituents, cattle may fall a victim to the depraved 
habit of eating earth, bones, rags, dirty refuse, etc., 
in fact anything that will fill up their stomachs. 

(x), Alloiv as much of Green Fodder as may he 
Xms,sihle. 

Green succulent foods are of great importance 
in the feeding of milch cows because of their cool- 
ing and slightly laxative action. They aid appetite 
and keep the animals in good condition. In India 
it is possible to obtain practically throughout the 
year a large variety of green fodders suitable for 
cattle-feeding. Green grasses, clovers, lucerne, maize, 
oats, wheat, shalgham (turnips), chiral (a kind of 
bean plant), jaicar, hajra, silage, etc. etc., are all 
available. So long a judicious mixture of green 
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fodders can supply the necessary digestible nutrients 
to the milch animals, there is no necessity of having 
a recourse to concentrates and other commercial 
products. Circen fodders are bulky, easily digestible^ 
laxative and contain enough of the necessary 
vitamins. Lucerne, borseom, shaftal, clovers, and 
other leguminous plants are very rich in proteins. 
Their allowance, therefore, should be duly calculat- 
ed and restricted. They are better given in con- 
junction with other foods like bhoosa^ green oats, wheat 
and maize in small quantities. Turning the milch 
cattle out on pasture is very useful because it 
pi’ovidos enough of exercise and sun-shine so 
essential for health. Green fodders are rather scarce 
in winter from the end of November to the beginning 
of March and in this part of the year cattle generally 
lose condition ; tlicir flanks look hollow and coat gets 
harsh and staring. If the farmers could learn to 
save enough of green fodders in the form of silage, 
it could be managed to supply green and succulent 
fodders throughout the year. It is quite possible 
that the cattle would refuse to take silage in the 
beginning, but later on they would begin to relish it. 
Ordinarily, in winter slialgliam (turnips), carrot 
leaves, cabbage and some of the leguminous plants 
are only available. The rule should be to allow 
milch cattle as much of green fodders as can be 
available. In Appendix VII the table shows how the 
proprietors o£ the Jehangirabad Cattle Farm, Multan 
District, manage to supply green fodders to their stock 
throughout the year. In Appendix VIII is given 
a general table showing the availability of various 
green fodders in the Punjab during the year. Again, 
a reference to tlie ration statement No. 8 in Appendii^ 
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VI will show (a) that the green succulent roughages 
combined with proper quantities of dry fodder have 
wholesome influence on the productive capacity of 
the cows, (b) that the concentrates can bo economized 
by plentiful supply of green succulents, e. g., berseem 
and other pulses and cereals either fed in stalls or 
grazed in the field and the ratio of concentrates to 
milk yield can be widened to the extent of 1 to 
3*3 lbs. of milk, (c) that grazing on dry coarse grass 
in hot weather needs concentrates on a high scale to 
the extent of 1 to every 1*3 lbs. of milk, and (d) that 
during the cold weather when jungle grazing is 
coarse and dry, green berseem plays an important 
part and effects a cut in the ration bill, the ratio of 
concentrates to milk yield going down to 1 to 
2*42 lbs. 

(xij. Aroid Sudden ChamjeJ:^ in Diet, 

Sudden changes in diet are a fruitful cause of 
many digestive troubles in milch cattle and other 
animals, the more notable amongst these being 
tympanites (blown or iinham), impaction, etc. These 
diseases sympathetically reduce milk yield and 
have a depressing influence on the general constitu- 
tion of the animal. All changes in food must be 
gradual and slow. With milch cattle the changing 
period is usually regarded as the losing period. An 
animal’s system receiving a certain food or a mixture 
of foods for sometime gets accustomed to it and by 
sudden changes it gets upset. If it is desired to change 
from pasturage to indoor feeding, or from green 
foods to dry ones, or from one particular food to 
another, always begin gradually by taking away a 
small part of the usual food and replacing it by a 
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small requisite amount of the new one. This change 
can be increased from day to day until the animal’s 
system gets used to the new food. During all this 
period of change in the diet one should remain on 
guard for any untoward symptoms shown by the 
animal. The help of a properly qualified veterinary 
surgeon should at once bo sought if the animal’s 
symptoms are grave and if the system appears to bo 
out of order, instead of administering concoctions of 
doubtful value prescribed by laymen and quacks. 

(xii). Maintain Regularity in Feeding, 

A sensible owner of cattle is always regular 
and uniform from day to day with regard to the 
feeding, milking and general routine in connection 
with his animals. Cattle, like other animals, are 
creatures of habit and get so much used to the 
routine that they resent changes and show restless- 
ness. As the feeding hour approaches their glan- 
dular secretions become active in anticipation of the 
the meal. Irregularity in milking and feeding tells 
very badly on the productive powers of an animal. 
A skilled feeder should evenly distribute the dietary 
throughout the day so that the cows are not kept 
too long without food. Along with this enough 
time should be allowed between the meals so that 
the animals may get sufficient rest and quietitude 
to chew their cud and have grooming done. A 
suitable time table should always be prepared and 
rigidly adhered to according to circumstances and 
needs. The routine time table at the Jehangirabad 
Cattle Farm, INIultan District, is given on the next 
page and refers to the routine followed in winter 
only, from November to the end of March. In 
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summer, from April to the end of October, the 
cattle are watered three times daily, at 8 a. m., 
2 p. M. and 7 p. m. 

4 to 8 A. M. ... Morning milking of the cows. 

8 to lO A. M. ... Watering. 

10 A. H. to 2 p. M. ... Grazing in the fields. 

2 p. M. to 3 p. M. ... Watering. 

2.30 p. M. to 4 p.M. . . . Green fodder and concent- 
rated ration. 

4 p. M. to 8 p. M. ... Evening milking of the cows. 

7 p. M. to 4 A. M, ... Fodder (Green and Dry). 

(xiii). Kindness to Animalsj^ 

On this point Babcock of the Wisconsin Station, 
U. S. A., writes in the Wisconsin Report, J889, “ I 
would recommend, therefore, in order to obtain the 
best results from any cow, that first of all she be 
treated kindly, all sources of excitement being 
Avoided so far as possible. She should also be fed 
and milked at regular intervals by the same person, 
and all conditions should be maintained as nearly 
uniform as possible at all times. It is my opinion 
that kind treatment and pleasant surroundings will 
have a greater influence upon the quantity of milk 
than the kink of food, provided the ration given 
contains sufficient nutriment for the maintenance of 
the animal 

Further, on the general treatment of the herd 
Haecker of the Minnesota Station, U. S. A., offers 
the following sago advice : — (Minnesota Bulletin, 

No. 130). 

“We know of many instances where the best 
* From Henry & Morrison’s ‘Feeds and Feeding’. 1917. 
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of the dairy cows were kept, and where good methods 
of feeding were practised ; and still results fell far 
short of what might reasonably be expected, simply 
because the animals did not receive that kindly 
treatment which is so essential to a cow giving 
much milk for a long period. The herd as a whole 
should always be moved slowly. Never hurry a cow, 
or strike her or speak loudly and harshly. A gentle 
voice and a caressing touch are quite as potent as 
is digestible protein. If you so handle the cows 
that they are fond of you, you have learned one 
of the most important lessons that lead to profitable 
dairying. The most successful milk producers are 
always in close touch with every cow in the herd. 
The milk producer has to do with motherhood, in 
which affection always plays an important part. A 
cow’s affection for the calf prompts the desire to 
give it milk ; it you gain her affection, she will 
desire to give you milk. If you have not been in 
the habit of caressing the cows, the time to inaugu- 
rate the practice is when they approach the time of 
calving, as it is that particular time when they take 
kindly to grooming and to gentle rubbing of the 
udder. 

“ Each cow should have a name, which should 
always be spoken when approaching her. Tliis one 
point counts for much in the successful handling of a 
herd. Suppose the cows are slowly filling the barn, and 
you sec that Rose is about to go into the wrong 
stall. A quick call of ‘ Bose ’ will attract her atten- 
tion, and she will forget that she was about to go 
into her neighbour’s stall to steal a mouthful of her 
food. If Rose, when in the yard, is about to hook 
another member of the herd, and just at that 
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moment hears her name called, she will forget what 
she was about to do. Again, suppose the herd is 
slowly wending its way down the lane to the pasture, 
and some one has thoughtlessly left a side gate open, 
leading into a grain field. Rose is in the lead, and, 
you see her turning towards the open gate, a quick 
sharp call of ‘ Rose ’ will exert a wonderful influence 
in bringing her back into line. It is by such me- 
thods that a lierd can be gradually taught to do the 
right things, to save you so many steps, and at the 
same time bring a larger return.” 

{airj- Order and Frequency of Feeding the 
Daily Rations- 

It has been mentioned before that regularity 
and uniformity in the hours of feeding is essential. 
As a general rule, feeding a cow twice daily, morn- 
ing and evening, should be enough preferably with 
a small allowance of roughages at mid-day. The 
concentrates should better be given first and then 
the roughages. In India it is a common custom to 
feed the cow with concentrates first and then with 
roughages just prior to and during the process of 
milking. People think that by doing so cows let 
down milk copiously. Probably it is only a matter 
of habit. Whatever the system of feeding, it is de- 
sirable that it should be as simple as possible, and 
once established it should be rigorously continued. 
Jihoosa, hays, straws and other dry food-stuffs should 
not bo fed till after milking, since they raise a lot 
of dust in the air which may contaminate milk. 
Foods liable to impart their characteristic odours, 
like cabbage, turnips, etc., should be given after the 
operation of milking. 
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(xv). Cows must get enough of Clean and 
Wholesome Wafer. 

This point has already been discussed in some 
length on pages 14 to lb. All cattle must be oflFered 
water at least twice daily and cows in milk three or 
four times. 

{xvi). The Feed should he properlg Prepared. 

Different foods require proper preparation before 
administration in order to render them more digesti- 
ble and more palatable. Hard grains, like gram, 
wheat, maize, oats, barley etc., should be given 
ground, crushed or bruised, so that their mastication 
may become easier. Course forages like jawar^ bajra, 
straws, and certain green fodders like oats, wheat, 
maize, etc., should be given cut or chopped. Cook- 
ing, heating or boiling of vegetable feeds for healthy 
cattle is not necessary. They increase palatability 
and digestibility in certain instances, and may, 
therefore, be resorted to in the case of sick and 
debilitated animals only wdth a view to induce them 
to eat, but as soon as they begin partaking of 
ordinary foods, cooking, heating or boiling of feeds 
should be stopped. Shalgham (turnips) and other 
roots should be given sliced or pulped so that the 
roots may not get lodged in the throat and cause 
choking. Dry foods should be moistened with 
advantage. Soaking of foods like cakes, cottonseed 
etc., overnight in winter renders them softer and 
more palatable and is not objectionable, but in 
summer too much fermentation may occur if kept 
too long. In the latter case cows may even refuse 
to take highly fermented concentrates. Linseed 
should be crushed or bruised or boiled before ad- 
ministration. 
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(xvil). Economy in Labour and Coat 

A properly organised system of feeding balanced 
rations to cows according to their milk yield should 
obviously not entail more labour or cost than any 
haphazard and rough method. Proper feeding 
should mean no waste of food and the food fed 
should bring forth maximum results and keep the 
animal in a sound and healthy condition. The profit 
and loss side of the problem of keeping cows should 
always be calculated before venturing to keep cows. 
Haphazard methods always mean haphazard results 
entailing more of cost and waste. 

* 

16 . Feeding of in>Calf Cows and Heifers. 

Pregnant cows have to meet with a double 
strain, that of milk secretion and of nourishing the 
calf in the womb. In the Western countries matings 
of cows are so arranged that the high type dairy 
cows run dry only for about 6 to 10 weeks prior to 
the next calving, but in our country cows are gene- 
rally dry for about five months on an average 
between the lactation periods. From the economic 
point of view such a long dry period is wasteful and 
objectionable, being non-productive in the way of 
milk secretion. It is due to mating of cows with 
bulls at wrong periods. Milch cows should be mated 
to conceive after the second month of calving. 
Generally speaking, this would allow a dry period of 
about three months between lactations. Long con- 
tinued heavy milk secretion and giving birth to calves 
in quick succession mean a great strain upon the 
energies of a cow'. Dry period is essentially a 
resting period for the cow and is really meant for 
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making good and recuperating her previous losses. 
During this time the cow should be prepared for 
work and strain of the following year. She should 
be liberally fed so that she may build her reserve 
stores and may pro\ide sufficient nourishment to the 
growing calf inside her. Unfortunately, in our 
country dry cows receive the most indifferent treat- 
ment and poor feeding from their owners simply 
because they do not yield any milk during those 
days. One must admit that we are very conservative 
and short-sighted in our economics. We do not 
look ahead. We want to calculate our immediate 
gains rather too soon, and altogether ignore that by 
incurring a little more expenditure and by putting in 
a little more of effort now we might expect to reap 
better profits later. We do not allow sufficient 
food to our dry cows and then expect them to drop 
healthy calves and yield enormous amounts of milk. 
Any cow that is not properly rested and is continu- 
ously underfed will only produce a small, scraggy, 
ill-formed, ill-nourished and weak calf. She will 
continue utilising her bodily resources for the 
development of the weakling and consequently will 
herself remain in an impoverished and low condition. 
She would never yield milk to the best of her capa- 
city. It is, therefore, essential that all dry cows, 
more especially those in calf, be fed liberally and 
treated kindly in every way. 

A common practice amongst the cowkeepers in 
India is to send their cows out, more especially 
the dry ones, for about 6 or 6 hours daily under the 
care of palis^ gmcallas and gujjars to the so-called 
grazing grounds at the rates of about rupee one to 
rupees two per month per animal. The practice is 




62 


FEEDING AND MILKING OF COWS, 


useful in so far as the animals can get enough exer- 
cise and sun-shine, but not for grazing purposes 
as is erroneously thought by the people. These lands 
are more exercising grounds than grazing lands, and 
if there happens to be any grazing at all it suffers 
very much from over-stocking. The owners .believe 
that their cows are getting enough of grazing, and 
therefore, the ration allowance of the said animal at 
home or in the stall is very materially stinted. 

Another common practice amongst the cow- 
keepers, especially in the towns, is to hand over the 
charge of their dry cow's to zemindavs in the villages 
on the so-called ‘ adhiara system.’ The zemindavs 
look after the cows until they calve, or are about to 
calve, when they are evaluated, and half the price 
settled upon is paid to the zemindar as his remun- 
eration. During this period cows generally do not 
'oceive a sympathetic treatment and good feeding at 
the hands of their trustees. The cows on adhiara 
system may be looked upon as step children put tem- 
porarily in the charge of careless adopted parents. 
Lack of good feeding and kindly treatment during 
her resting period tells very adversely upon the 
constitution of the calf, her own health and milk 
yield. 

A good pasturage is usually enough for a dry 
cow if she is not in a low condition otherwise 
^ extra rationing of concentrates must be done in 
order to improve her. A judicious mixture of 
grasses and clovers (legume plants) which is also 
slightly laxative is just what she requires. Heifers 
require heavier feeding proportionately than the 
mature cows as this means their better growth and 
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development. They must be given a sufficiency of 
proteins and mineral matter. For them a mixture 
of about 8 lbs. legume hays, a pound or two of con- 
centrates and green fodder as much as they can 
consume should answer well. 

All pregnant cows should be treated kindly. 
Eough and unkind handling, abusing the animals or 
kicking spoils their temperament, which once estab- 
lished is difficult to get rid of. Pregnant animals 
should not be made to walk long distance, run 
fast, be chased by dogs or frightened and allowed to 
fight with other animals. Any kind of violent exer- 
cise should be avoided also. Their feeding and 
general management must be regular and based on 
sound lines. Turning the cow out for grazing is the 
best form of exercise while she is pregnant. They 
should not be allowed to mix or tied in the same 
stalls with animals that have aborted. 

❖ :jc ^ 

17. Care and Feeding of Cows Approaching 
Parturition. 

The period of gestation or pregnancy in cows is 
about nine months or 283 days. Sometimes, how- 
ever, she may carry her young for only 260 days, 
and sometimes this i)eriod may extend to even 300 
days. The average may be conveniently put down 
at 283 days. If the cow-keeper keeps ^ care- 
ful record of the date of service by the bull (which 
he should always keep), he can approximately fore- 
cast the date of calving and keep the cow under c'arO- 
ful observation when she is approaching calving 
time. In, Appendix IX, is given the calving table 
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from which the approximate date of calving can be 
easily found if the date of service by the bull is 
known. 

A few days before actual delivery the udder 
fills and becomes enlarged and prominent. The 
teats also swell up and actual milk flow is not alto- 
gether uncommon. The vulva becomes enlarged, 
loose, soft and to a certain extent inflamed, and 
muscles and structures on each side of the tail be- 
come relaxed and appear to fall. At this time the 
cow should be kept in a clean, comfortable, calm and 
quiet place with plenty of clean bedding underneath 
her. She is about to calve. Any kind of interfer- 
ence with her should be avoided, and nature should 
be allowed to take its course. But, a careful 
watch and help should be at hand if there appears 
any difficulty in calving. In all serious and 
difiicult cases of delivery the help of a qualified 
veterinary surgeon should be sought, and inexperi- 
enced gujjars and gaicalas with all their unclean 
habits should not be allowed to interfere with the 
most delicate genital organs of the animal. 

To make the most of the milking cow it is 
necessary to start feeding well at least two months 
before she freshens to get her fit and prepare her for 
the work that is ahead of her. It is folly to expect 
milk from a cow if she calves in a poor condition. 

The last week’s feeding should bo of a cooling 
nature, soft and laxative. If her bowels are consti- 
pated it is better to administer her a dose of Epsom 
salts (one pound) or a pint of linseed oil, but too free 
a use of strong purgatives should be avoided, as it 
may bring about premature delivery of the calf. A 
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good drench to give to a cow a day before she is 
expected to calve is a mixture containing 1 lb. 
Epsom salts, and a table spoonful of ground ginger 
in 3 pints of tepid water. This drench should be 
repeated after calving. For two or three days prior 
to calving she should get luke-warm water to drink 
and should be protected from cold winds and ex- 
tremes of temperatures. It is because she is in a 
low and delicate condition. Her feed should be 
limited and should consist of bran mashes and green 
fodder. Besides this linseed meal or oatmeal, etc. 
may be given in small amount. To bring about the 
desired laxative effect a mixture of wheat bran, two 
parts and linseed oil one part by weight is very 
valuable. Feeding on bulky rations and roughages 
too much should be avoided, so that the digestive 
system may not be distended and interfere with easy 
parturition. 

In the case of heifers nearing calving time the 
udder develops very much and often becomes very 
highly congested and swollen, the swelling frequently 
extending half way along the belly in front of the 
udder. People who have not had much experience 
are frequently alarmed at this state. It is a natural 
condition and there is no necessity for any concern. 
Heifers sometimes become very irritable at this time. 
They should be left alone undisturbed and a careful 
watch kept all the while until she calves successfully. 
After the heifer has calved her udder should be 
thoroughly but gently rubbed at each milking, using 
camphorated oil for a lubricant. The rubbing increases 
the circulation and also relieves the congestion. 
Older animals are not, as a rule, troubled in this way. 
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18. Care and Feeding of the Cow Immediately 
after Calving. 

Calving means a great and severe strain on the 
cow’s constitution. It is essential, therefore, that her 
diet be lighter and limited for a few days immediately 
after calving. Within one or two hours after delivery 
she should be given a refreshing and stimulant mash. 
A useful mash which may be given at this time is 
one prepared by boiling in water crushed wheat or 
barley or hajra to which a little crude sugar igur), 
ginger powder {Sunth) and salt have been added. 
Later she should be fed on bran mashes and green 
fodder alone two or three times in a day. The water 
given to her for drinking should with advantage be 
slightly lukewarm. Linseed meal, oatmeal or hajra 
meal also serve well at this time. Such a refresh- 
ing and laxative diet should be continued for about 
ten or twelve days, and afterwards the concentrated 
ration should be gradually added in increasing 
amounts to her daily feed. It requires nearly a 
month to bring her round to her full concentrated 
feed. Any sudden increase in the diet is likely to 
bring about indigestion, tympanites and other 
troubles of the digestive tract. The changes in the 
food or their quantities must necessarily be slow and 
well thought out, until she attains her maximum 
production, when her ration should correspond to her 
yield. Much, however, would depend upon the cow’s 
condition. If she has cleansed herself properly and 
shows good appetite, there is no point in keeping her 
on stinted rations for long. Careful nursing and 
proper feeding of the cow during her dry period and 
both before and after calving is of paramount im- 
jmrtance. It gives her a good start for her yield 
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during the lactation period. 

As soon as the cow has calved, attention to the 
calf and the mother is essential. The mother should 
be cleaned with a moist cloth which may be frequent- 
ly dipped into a basin containing w^arm water, and a 
clean bed should be provided to her. She then 
begins to fondle her newly-born calf by licking it. 
The cow’keeper should then keep a watchful eye on 
the after-birth, which in most cases is removed within 
forty-eight hours. If it is retained proper veterinary 
surgeon’s help should be sought. Most of the 
gawalas and gujjars can easily remove the after-birth, 
but their methods are too rough and insanitary. 
Therefore, wherever possible it should be left to ex- 
perienced hands. 

As soon as the cow has calved, the udder must 
also be attended to. If the calf has sucked, it will 
not require feeding for the present. If not, the eow 
should be milked dry and some of her first milk or 
colostrum given to the calf. 

* ♦ ♦ ♦ 

19. Care of the newly bom Calf. 

As soon as the calf is born, particularl3’’ careful 
attention should be paid to it. Any membranes or 
sticky matter adhering to the nostrils, eyes, ears and 
the body should be carefully removed so that the 
calf my breathe freely. Generally speaking, the cow 
will lick her calf dry and cleanse it fully if she is 
allowed to do so. In cows that are indifferent and do 
not lick their calves immediately after delivery, it is 
customary to sprinkle a little common salt on the calf 
to stimulate them to lick. If the calf is to be taken away 
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and weaned immediately after birth, as is done in 
most of the Government Dairy Farms in India, it 
should be cleaned and rubbed dry with a clean 
straw wisp or a sponge, and kept warm and pro- 
tected from extremes of climatic conditions. The 
place provided to the newly-born calf should always 
be clean, well ventilated and provided with plenty 
of fresh clean straw bedding. 

Sometimes, the newly-born calf shows no sign 
of life. In such cases artificial respiration should be 
done by pulling out the tongue, moving the fore- 
limb forwards and backwards and by applying fric- 
tion to its body with straw wisps. The revival to 
life and the beginning of respiration is often indi- 
cated by a gasp or a little cough by the calf. 

The next thing to do is to see if all the natural 
openings are patent, especially the anus. If it is 
found imperforate, proper veterinary aid should 
be had to make the necessary surgical incisions. 

Attention should then be paid to the cord with 
which the calf is attached to its mother. It is gene- 
rally found severed ; if not, it may have to be cut. 
If proper care is not exercised at this time to dis- 
infect the navel stump, a big abscess soon develops 
to the great disadvantage of the calf. Later, severe 
contagious diarrhoea appears which greatly weakens 
the calf and often proves fatal. This trouble is very 
common in India. To prevent losses in this way, the 
best is to clean the stump well with an antiseptic lotion 
(lysol lotion or phenyle lotion serves well), dry it and 
apply a ligature about an inch and a half from the 
navel. Any extra length of the cord beyond the 
ligature may be out away. The stump should then 
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be swabbed with methylated spirits and then steeped 
in tincture o£ iodine for some time. 

Under normal conditions, the calf will try to 
stand itself and make its way towards the udder to 
suckle. It may have to be helped on to the teats. The 
calf should have its mother’s colostrum in sufficient 
quantities for the first few days. Colostrum acts 
medicinally and possesses a laxative and disinfectant 
action on the bowels. It is Nature’s provision for 
the easy removal of the first feacal matter of the 
calf. Too much allowance of it, however, should 
be avoided as it may cause diarrhoea. 

During the first two or three days of delivery, 
it must be decided whether the calf is to be weaned 
or not. As a rule, weaning of calves is very little 
practised in India because a majority of the people 
consider it sinful to deprive the young one wholly 
of its mother’s natural milk. Apart from this, India 
being primarily an agricultural country requires huge 
bullock power for her agricultural operations, and it 
has been found by experience that weaned calves 
seldom developo into useful working bullocks. 
Moreover, si)ecial attention has to be paid for rais- 
ing calves by artificial hand-feeding. Weaned 
calves generally remain weaklings and often die off. 
Their mothers fall down in their milk yields tremen- 
dously. Allowing the calf to suckle has further 
advantages also. The custom is to allow the calf 
fore-milk and tlie end-milk. Fore-milk is generally 
very rich in its germ content, and being suckled in 
by the calf, leaves the rest of the milk comparative* 
ly of a better quality and poorer germ content. 
Suckling the end milk means the removal of the last 
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traces of milk from the udder, which condition sti- 
mulates further secretions of milk. Due to the 
aforesaid economic factors, weaning of calves at birth 
or two or three days after it, is practically unknown 
in India, except in the Q-overnment Military Diary 
Farms. In any case, if weaning has to be practised 
it should be started from the cow’s first delivery and 
not later. 

* * ^ ^ 

20. Calf Rearing. 

The future of a herd depends upon the care and 
attention bestowed by a stockowner upon scientific 
breeding and upon the rearing of the farm calve.s. 
Good dairy herds are raised rather than purchased. 
Cows, well nourished and well looked after, gene- 
rally give birth to strong and well developed calves, 
whereas, poorly nourished and weak cows drop weak 
and small calves which are rather hard to rear. 
Really speaking, feeding of calves is begun before 
they are born. The food elements necessary for the 
development of the calf are taken in by the cow, 
digested, assimilated and transmitted to the calf in 
the womb through the umbilical cord — the connect- 
ing link between the mother and the young one. 
It is evident, therefore, that if the cow, while preg- 
nant is not properly looked after and liberally fed, 
she will not be able to maintain herself in a good 
thrifty condition and withal give birth to a strong 
and healthy calf. Our cowkeepers generally handi- 
cap themselves very seriously right from the start 
by not feeding the pregnant cows properly. This 
important question of the care and feeding of in- 
calf cows has already been discussed on pages 60 
to 63. 
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As has already been, mentioned calves should 
receive a sufficiency of colostrum after birth for the 
first 2 or 3 days. Later, if weaned, fresh, warm 
whole milk may be substituted for colostrum. When 
the calves are a week or ten days old they should 
get a little dry meal put into their mouths imme- 
diately after suckling. This will prevent them from 
suckling the ears or other parts of their mates. 
After a few days they will learn to take the meal 
from a trough. A fairly good mixture for the 
purpose is one containing ) part of linseed meal, 2 
parts oatmeal, 2 parts maize and 1 part bran, all 
mixed finely ground and made into a gruel. It 
is essential that gruels be prepared in scrupulously 
clean vessels. A good gruel, though thin, should 
not show any sign of settling to the bottom leaving 
a large quantity of watery fiuid on the top. Such 
a meal is apt to form lumps, which may be difficult 
to digest. In addition, a lump of common salt 
should be put at a convenient place to allow them an 
easy and good lick whenever they desire. 

At this time, it is often difficult to teach the 
calf to drink milk from the bucket. If the calf is 
weaned directly at birth, as a rule it learns to drink 
soon, but, since weaning soon after delivery is not 
considered a very desirable practice and calves are 
left with their mothers for first two or three days, 
some difficulty may be experienced in making it to 
take milk from the pail. In such cases begin to 
teach the calf to drink when hungry, because it will 
then prove to be a better and more receptive pupil. 
The milk may be put in a clean bucket and one or 
two fingers put in the calf’s mouth which it will 
begin suckling. When the calf is busy doing so, the 
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hand may be lowered gradually until it is in the 
milk. The calf will begin to drink milk now. When 
the calf gets used to it for some time, the fingers 
should be gradually withdrawn. In this way after 
a few trials the calf will easily learn to drink from 
the pail. Care, how^ever, should be taken that only 
small quantities of milk are allowed for the purpose 
in the beginning. 

With regard to the quantity of milk to be given 
to the calves, much will depend upon their size, age 
and vigour. On an average, a calf just removed 
from its mother would require 4 to 6 lbs. of fresh 
whole milk daily. This should be divided into three 
feeds during the day until the calves are about a 
fort-night to three weeks old. Then, the whole milk 
ration may be gradually substituted by increasing 
quantities of skimmed or separated milk {mohwa 
dudh)^ which is generally available in large amounts 
at most of the dairy farms. This substitution should 
always be slow and may be completed in about 
three weeks. At this age the calf should be receiv- 
ing from 10 to 14 pounds of skimmed milk daily, 
given in two feeds. As the calf grows the amount 
of skimmed milk should be gradually increased, pro- 
vided it is available in plentiful quantities at the 
farm. In addition, a suitable grain mixture should 
be given partly to meet the lack of fats in skimmed 
milk and partly to keep up the growth and develop- 
ment of the calf. The following is a useful grain 
mixture which may be supplemented to the daily 
milk ration : Linseed crushed 1 part, Grams ground 
2 parts. Bran 1 part and Oat-meal 1 part by weight. 

The above mixture should be put in a sufiioient 
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quantity of boilinj^r water to make a thick gruel, and 
then allowed to cool down before being fed with 
skimmed milk. Quarter of a pound of this mixture 
per head may be fed daily, increasing the amount 
gradually to half a pound or more as found necessary. 
Ground millets (bajrsi B,i\d jatraree) are also useful for 
the purpose. 

When the calves arc from five to six months 
old milk ration may be gradually stopped and the 
calves turned out to pasture, the females being kept 
separate from the males. Lucerne, clovers, nourish- 
ing succulent grasses, good fine hay, etc., etc., answer 
the purpose well. An important factor to keep in 
mind is to feed the calves liberally on good nourish- 
ing diet because they are continuously growing. 
Overfeeding, however, should be avoided and scrupu- 
lous cleanliness maintained in every stage of feeding 
and general management. In addition, sun-light, fresh 
air and exercise are essential to the healthy growth 
of young calves. All changes in feeding should be 
made gradually. Sudden changes often prove harm- 
ful. Care should also be taken that all milk supplied 
to the calf, whether whole or skimmed, is of the 
same temperature as fresh cow’s milk is, r/x., about 
100 degrees Fahreu licit. 

Probably there is no class of animal to which 
an adequate mineral su])plv is so important and 
essential as it is to the calf, whicli is often deprived 
of its mother’s milk and put on to various types of 
‘milk substitutes’, in which very seldom an efibrt is 
made to correct mineral deficiency. It has been 
estimated tliat a calf putting on about a pound and 
a half of body-weight daily should absorb no less 
than half an ounce of lime and phosphates every 
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day. It is evident, therefore, that the daily food of 
the calf should contain from two to three per cent, 
of suitable mineral matter. Deficiency of these 
elements results in general malnutrition, rickets, 
bone diseases, stunted growth and reduced constitu- 
tional strength. If salt is supplied in a lump placed 
conveniently within easy reach of the calves for 
licking, lime may be given in drinking water in the 
form of lime water. Lime water is easily prepared 
by putting some quicklime in a tub and filling it 
with water. After sometime when it settles, clear 
water on the top is lime water. An ounce or so of 
this may be put in a bucket of drinking water. Care 
should be taken that tinned vessels are not used for 
lime. 

In the case of suckling calves the problem of feed- 
ing is comparatively simpler. The calves are left 
with their dams and get natural milk just before and 
after the milking operations. Enough, however, 
should be allowed each time so that the calves may 
obtain the necessary nourishment. In about a fort- 
night or so they begin to nibble their mother’s food 
within their reach in increasing quantities. At this 
time both grain and roughages of the best possible 
quality should be provided. This food should be fed 
sparingly at first and increased only if the calves get 
used to it. The essential point is that the roughages 
must bo of good quality and kept clean. Access to 
good pastures is excellent for growing calves. 
Special attention should also be paid to provide suffi- 
cient quantity of fresh wholesome water daily. 
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F*ART II. 

FOOD-STUFFS. 

It has been shown before that the chemical com- 
position of food-stiiffs and the digestibility of their com- 
ponent ingredients along with the way they are com- 
pounded are the principal factors determining the 
value and quality of a ration. Nevertheless, in order 
to make assurances doubly sure with respect to the 
suitability of rations, one must know other special 
characteristic features of food materials. A farmer 
uses a great diversity of feeding stuffs both farm- 
grown and purchased for his stock, but he always 
prefers his own farm produce, partly because it is 
cheaper and partly because he has realised by long expe- 
rience that purchased fodder and other substances for 
feeding stock have a peculiar and mysterious trick 
of disappearing rather too soon. For the sake of 
convenience the various foodstuffs may be grouped 
up as follows : — 

A. FORAGE PLANTS, both belonging to the 
Grass family and Leguminous (fresh green, 
dried or otherwise conserved). 

B. FOOD GRAINS. 

C. ROOTS. 

I). BY-PRODUCTS OF INDUSTRIES, 
and E. FOODS OF ANIMAL ORIGIN. 

It will be well nigh impossible to deal separately 
with the various members of each group, and there- 
fore, only general characteristics of some of the im- 
portant and outstanding foodstuffs in each will be 
discussed broadly. 
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A. Forage Plants. 

In this group are included the so-called ‘ rougli- 
7 gi’eon and dried and silages, which give bulk 
to the ration and consist of leaves and stems, and in 
some eases partially formed or mature seeds or 
grains of plants. 

There are two main families of the forage plants. 
Most of them belong to the family of the common 
grasses and cereals (GraminesB), and others belong 
to the family of legume or pod-bearing plants (Lc- 
guminosae) like grams, peas, lucerne, chiral^ shaftal, 
clovers, senji^ giiara^ etc. The first family forms the 
staple bulky diet of cattle in India, it includes 
all grasses, Jchasil^ jenci^ jaicar^ hojra^ maize, wheat 
barley and rice straws and bhoosas^ hays, etc. Their 
feeding value depends largely upon the stage of 
their growth. The dry matter in them, as in other 
plants, in the early stages is rich in proteins and be- 
comes progressively poorer in proteins and richer in 
carbohydrates and indigestible fibre as the plants 
ripen. The second family of forage plants is more im- 
portant in so far as its members are very rich iji pro- 
teins and mineral matter in all stages of growth. 
Their judicious use in limited quanities along with 
the non-leguminous plants is most beneficial for milk 
production and rearing of young stock. Generally 
speaking, all forage plants, when green and young 
contain a high proportion of water and are soft and 
succulent, and hence are easily masticated and digested. 
The dry matter in them is comparatively rich in 
proteins and poor in carbohydrates and consequently 
they possess a high feeding value. As the plants 
grow and ripen, the amount of carbohydrates in 
them tends to increase along with the proportion of 
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indigestible woody fibre which becomes progressively 
harder and tougher with age, and the proportion of 
proteins and water decreases steadily. When ripe 
and hard they are rather difficult to masticate and 
digest. At the time of seeding, most of the 
valuable nutrients are transferred to the seeds leaving 
behind straws which contain so little nutrient matter 
for the economy of animals beyond giving bulk. 
Forage plants, therefore, meant for grazing should be 
consumed by the cattle before flowering and seeding. 
The same is true of plants meant for cutting and 
feeding to stock in the stables or for silage making. 
If this precjaution is not carefully observed much 
of the food value will pass into the seeds which are 
almost all lost in the process of harvesting. Almost 
all the forage plants grown for feeding animals are 
best utilised when green. If there is a large 
excess, part of it may bo made into hays, straws 
and bhooms or into silage. Green fodders are easily 
digestible, succulent and rich in vitamins, and as 
much of green stuff* should be allowed to milch cattle 
as can be available. Roughly speaking, green crops 
contain as much as 70 to 80 per cent, of water and 
15 to 30 per cent, of dry matter with soft fibre. 
Hays and straws contain about 16 per cent, of water 
and the rest consists mostly of hard, tough and indi- 
gestible fibre. 

Hay and Silage. 

Grasses constitute nature’s healthiest and most 
nutritious food-materials for live-stock. Pastures are 
economically important because they provide with 
a method of feeding animals at a low cost. Once 
the pastures are established very little labour and 
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attention is needed afterwards. The exercise which 
the cows get while at pastures is of inestimable 
value and keeps them in good condition. Pastures, 
well looked after, should contain a variety of very 
good grasses, and if possible they should be supple- 
mented with clovers and other leguminous plants. 
The latter increase the protein content of the feed 
and a greater variety of grasses adds to the palatabi- 
lity of the forage. 

Good pastures in our country are very few nnd 
wherever they exist they suffer from overstocking 
and improper manuring. Further, weeds which 
lower the value of a pasture should be carefully 
kept down. As a rule, grasses are abundant and 
grow luxuriantly in the rainy season. They should 
be fed green to cows liberally and the rest conserved 
either as hay or as silage. 

Hay is dried grass, but, as is stated in para 
184 of the Report of the Royal Commission on 
Agriculture in India, 1928, “ Indian hay is seldom 

‘hay’ in the sense in which tlu' term is understood 
in the Western countries : it consists of dry gras.s, 
on which seed has ripened and usually has been 
shed. It corresponds in feeding quality to the straw^ 
of cereals rather than hay made before seed has 
ripened. The reason for this inferior condition is 
that, during the latter part, of the monsoon season, 
when grass is ready to be cut for hay, the weather 
is often so wet that hay-making cannot be attempted, 
and, at the end of the monsoon, when there is still a 
chance of making fair hay from grass not greatly 
over-ripe, cultivators are very busy in their cultivated 
crops. ” 
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As will appear from the above, hay-making is 
very little practised in our country because of econo- 
mic difficulties. When climatic and other conditions 
are favourable good hay should be made from tender 
and leafy good sweet grasses cut at the commence- 
ment of flowering and properly dried. It should not 
be rain-washed, musty or mouldy. It should possess 
a pleasant odour and should be about a year old 
when used. It should be hard, clean, fresh and 
free from dust. Under all conditions, a certain 
amount of nutrients of the grasses are always lost 
in hay-making through crumbling, fermentation, etc., 
and the mastication and digestion is rendered more 
difficult than in the case of green fodder, which 
entails a further loss of energy from the economj" 
of an animal. It is, therefore, obvious that green 
fodder has more feeding value than the hay made 
from it. Where good hay-making is not possible 
due to unfavourable rain conditions, green grasses 
may be stored in the form of silage. The making 
of silage for an average zemindm* in India is com- 
paratively a new thing, although the process has 
been worked with advantage and good results since 
long at some of the Government Farms and Agricul- 
tural Institutions. Broadly speaking the method 
consists in storing fodder in its green state in pits 
dug out in the earth or specially made silo towers. 
The former have proved very useful and inexpensive 
in India. In filling the pits the fodder is put in 
layers and well stamped down to exclude air. At 
the top of the filled pit a layer of straw or chaff is 
laid with a thick layer of earth. Green fodders thus 
stored in the pits undergo a certain amount of useful 
fermentation and produce * sour silage ’ which can be 
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advantageously used for feeding cattle at times when 
green fodder is scarce. Cereal crops, like maize, 
jaicar, hajra, oats, sugar-cane tops, etc., and legumi- 
nous plants like clovers, lucerne, etc., can also be 
made into silage. Most of the cereal crops if too 
long and a bit tough may bo cut into smaller pieces 
about an inch or two in length before storing. 
Silage making is simpler than hay-making. It 
improves the quality of foddci's through fermenta- 
tion and makes the farmers independent of weather 
conditions. Some of the inferior and coarse plants 
and weeds which cattle refuse to eat in the green 
stage when good grass and other forage is available 
in plentiful quantities, are relished by them all the 
more when made into silage. In the rainy season 
grass grows rank and rapidly. If not cut early, it 
soon rots and cattle refuse to take it. If it is cut 
early when green and siloed, a fresh crop of grass will 
be available for grazing, siloing or hay-making 
after about a month and a half of the first cutting, 
The loss of grass in the wet season in India is 
enormous and the process of silage-making can be 
very usefully adopted to prevent those losses. 

Some farmers complain that their cattle would 
not eat and relish silage. This is true to a certain 
extent in the primary stages of silage feeding simply 
because Indian cattle are not used to it. Silage 
should be fed in winter months to cattle and they 
soon become exceedingly fond of it because fodder 
is not available much in green state then. It is 
better to give only one feed of silage daily, and that 
after the morning milking. The full ration should 
consist of about 20 to 30 lbs. daily for an average 
sized cow. When the silo pit is once opened, feeding 
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from the same should be continued until finished, 
otherwise the mass will lose its weight and flavour. 

The following is a brief description (alphabeti- 
cally arranged) of some of the most important 
indigenous grasses of the Punjab : — 

Common Fodder Grasses of the Punjab, 

1, Andropogon annulatus^ Forsk. Andropogon 
pertusus^ Wild, Palwa or Palwan (Punjab'; Jargi 
(Hissarl A perennial grass common in the plains of 
Northern India. It is considered to be a good 
fodder grass both for grazing and stacking purposes. 
It is supposed to be specially good for buffaloes. It 
makes good hay and is very nutritious. It is a 
useful winter grass. 

2, Andropogon laniger^ Desf Bur (South 
Punjab) ; Khawi (Central and N. W. Punjab). A 
jungle perennial grass which docs not grow about 
the cultivated lands. It is grazed when young 
and tender. Cattle eat it with impunity, but it is 
said to cause colic in horses. It is also stacked and 
is often useful in times of scarcity. In stacks it keeps 
well for many years. It is one of the fragrant 
grasses which when eaten by cows and buffaloes 
imparts a scented odour to their milk. Its roots are 
also used like khas-khas for making tatties. On the 
whole it is not recognised as a grass of good nutri- 
tive qualities. 

3, Andropogon muricatusj Retz. Panni (Punjab); 
Khas-khas roots. A perennial grass with wonder- 
fully spreading and tough roots. These roots are 
composed of long spongy brownish coloured fibres 
and the so-called ‘ khas khas tatties ’ are made of it— 
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these are grass screens kept wet to cool rooms in 
summer. The roots are very difficult to eradicate. 
The grass is mainly used for thatching and is not 
grazed except when young and tender, and then even 
it is given to cattle only in seasons of drought. It 
is not stacked. The roots are also used for making 
ropes and weavers’ brushes; stems arc used for basket 
making. 

4. Andi'opogon schoenanthus, Linn. Rauns 
(Hissar) ; Buj (Punjab). A perennial grass usually 
growing on low-lying swampy grounds. It is not 
very good either for grazing or for stacking. Cattle 
graze upon it when hard pressed, but not otherwise. 
It is mainly used for thatching and screening (tatties). 
It gives gripes to horses. A fragrant oil (rusa ka tel) 
is extracted and is used as a remedy for rheumatism. 
Good hay cannot be made of it as it is a coarse tall 
grass. It contains little nutrition. 

5. Aristida depressa, lietz. Lamp (Hissar) ; 
Ijam (Punjab). It is a slender, feathery sort of an 
annual grass of average quality, generally produced 
after heavy rains. It is common on sandy grounds. 
It is grazed to a certain extent but its value as a 
fodder grass is questionable. It is too short and 
light to bo stacked and cannot be cut easily with a 
scythe as it is fine and soft. It is particularly 
relished by cattle and is fairly nutritious when it is 
wetted by rains. There are many varieties of this 
grass, some small others large, but the characteristic 
feature of feathery appearance is recognisable in all. 

6. Cenchnis caiharticus, Del. Bhurt (Hissar) ; 
kieha or Aleha (Ferozepur). An annual grass 
growing on sandy soils. It is only grazed when 
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tender, but is not suitable for stacking. Its seeds 
stick to the clothes of travellers and are a source 
of great annoyance and worry. The seed is mixed 
with hajra and eaten by poorer classes. 

7. Cenchrus montanus^ Nees. Cenchrus biflorm^ 
Roa:b. Pennisetum cenchroides^ Rich. Dhainan or Anjan 
(Punjab). An annual grass. There are two varieties 
of this grass, one white and the other black with more 
compact spikelets. Both varieties are of almost 
equal value, the black for choice. It is indigenous 
to black cotton soils but under cultivation it may be 
grown almost anywhere. It is a thick juicy pale 
green grass and is considered to be one of the best 
of the most nutritious Indian grasses. It is very 
good for grazing and makes excellent hay when cut 
in time as it ripens very early and soon gets burnt up 
especially on poorer soils and in years of scanty rain- 
fall. On a rich soil it grows most luxuriantly and 
yields a heavy crop ; it fails on a sandy soil. Its 
grain is also eaten by the people. It is said that 
this grass is extremely good for increasing the milk 
yield, so much so that it is supposed to have a semi- 
intoxicating effect on the milk of buffaloes that 
graze on it. It requires good soil to grow upon. 

8, Chloris barbata^ Swartz. Ganni (Hissar) ; 
Chhota takria (Hissar). This grass is common about 
the cultivated and sandy lands. It is not much 
grazed or stacked. The cattle graze upon it only 
up to the time of flowering and afterwards refuse it. 

9. Chloris tenella^ Roxb. Barchinti bari (Hissar). 
This grass is common in cultivated lands, but 
is too small to be stacked. It is, however, a very 
nutritious grass and is much grazed in the I'ains. 
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10. Cynodon dactyhn., Pers. Dab (General) ; 
Khubbar and Khabbal (Central and Western Pun- 
jab) ; Talla or Tilla (Western Punjab). A perennial 
grass with prostrate and creeping runners. It flowers 
nearly all the year round, and is by far the most 
useful and nutritious grass in India both for cattle 
and horses. It makes excellent hay which will keep 
for many years in a stack. It grows near cultivated 
lands and its presence is a sign of good soil. It is 
hard to beat as a grazing and stacking grass. 

11. Eleiisine aegyptiaca, Pers. Makra (General) j 
Madhana (Lahore, Shahpur, Gujranwala and Salt 
Range). This grass generally grows on cultivated 
lands which have been manured by cattle dung. It 
is generally considered to be a very nutritious grass 
and is good for grazing as well as stacking. The 
^eeds are eaten by the poorer people in seasons of 
scarcity. It makes a good sUage and grows very 
quickly. Madhana is so called because of the resem- 
blance of its flowering head with a churn-stick, the 
spikelets in it being digitate (3 to 5). 

12. Elemine fiageUifera, Nees. Ghantil (South 
Punjab) ; Chhimbar (Punjab) ; Chhembri (Multan). 
Perennial. It is a well known useful fodder 
grass both for grazing cattle and horses. It is also 
stacked. It is common in fields and is supposed to 
be specially good for donkeys. It is a prostrate 
grass with extensively creeping rhizome. It grows 
very fast after the rains. This is one of the best 
grasses growing on good sweet soils. 

13. Eletmne vertieillata^ Boxb. Jharna (Hissar). 
It is a fairly good gnass for cattle but will not 
stack well. 
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14. Eleusine scindka., DuOiie. Bhobra (Hissar). 
A perennial grass good for grazing and stack- 
ing. It grows both in barren wastes and in culti- 
vated lands. It bears some resemblance to makra, 
but is a much more slender grass. 

15. Elionurus hirsutus, Munro. Sin (Hissar), 
It is a perennial desert grass with a hard 
rhizome. The grass is fairly common in North 
Western India and is considered to be very nutri- 
tious. It is good for grazing when young and 
tender and is generally stacked. When mature it gets 
hard and is then used mainly for thatchwork. 
Weavers make their brushes from its roots. It is a 
rapid grower. In Bikaner elephants are fed on it. 
This grass is, perhaps, classically known as ‘ Kmha 
ghas. ’ 

16. Heteropogon contortm, R. & S. Surwala 
(Hissar) ; Sariala (Kangra, Salt Bange and Gujran- 
wala). It is a jungle grass, not very much found in the 
cultivated lands. In Hissar Bir it is fairly common. 
It is a fairly good grass and can be stacked, but is 
generally fed to cattle when young and tender. The 
cattle refuse it when dry and mature because of its 
barbed seeds. It keeps well in the stacks. 

17. Iseilema laxum., Hack. Gandhi (Punjab 
and Hissar) ; Luinji (Kangra) ; Chhat (Bawalpindi). 
The grass is common in the plains of Northern 
India and on the low-lying swampy lands where soil 
is good. It is fragrant when green and hence the 
Indian name ‘ gandhi ’ (perfumed). It is both grazed 
and stacked and is much eaten by the buffaloes. It 
is fairly common in the Hissar Bir swamps. It is 
good for horses also. 
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18. Mdanocen<Arua royhana, Nees. It is an 
annual, rather a small g^rass seen generally in the 
sandy soils. Zemindars do not regard it as a grass 
at all, but it is not altogether bad for grazing. 

19. Pcmicnm antidotede, Retz. Ghirri or Gha- 
mur (Hissar) ; Ghamrur (Simla and Kangra) ; Gharam 
(N-W-F. Province). It is a tall coarse looking perenn- 
ial grass with erect and woody stems thickened at 
the joints and long linear leaves. Ghirri is i)erhaps an 
unripe form of ghamur. It is not considered a useful 
feeding grass for animals and has a bitter and saltish 
taste and therefore is not much grazed except when 
young and tender. It is not stacked. It generally 
grows on rich soils at the roots of bushes and 
hedges. It is said that cattle eat it when dry, and 
if eaten too young it swells up the cattle often with 
fatal results. The smoko from this grass is at times 
used for fumigation purposes, esjiecially in smallpox. 
In Madras it is said to be used for medical purposes 
in throat affections. 

20. Panicum cohnum, Linn. Samak (Hissar) ; 
Swank or Sanwak (Punjab). An annual grass grow- 
ing on rich and firm soils. Its grain is sold in the 
bazaars which is boiled with milk and made into 
Tcliir. The grain is also eaten by the Hindus on fast 
days. By poorer classes it is made into a paste (bhat) 
and eaten with milk. It is one of the very nutri- 
tions fodder grasses which can also be stacked. All 
kinds of cattle eat it with greed. It is said that it 
fattens cattle and soon brings them into condition. 

21. Panicum crus-goRi, Linn. Swan, Sanwak 
(General) ; Bara swank (Multan) ; Bharti (Hissar). 
It is a coarse annual grass largely cultivated in the 
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Punjab as a rainy season crop. It is a rapid grower 
and its grain is consumed by the poor people. This 
grass is very much similar to Panicum colonum but 
is comparatively coarser. It makes good fodder and 
in U. S. A., it is much valued under the name of 
‘Barn-yard Grass.’ It is greedily eaten by horses 
and cattle and makes a good hay. 

22, Panicum flatHdum, Retz, Kangna (Kangra); 
Palon (Patiala) ; Bharti (East Punjab). An annual 
grass common throughout the plains. It is consider- 
ed to be a good grass both for horses and cattle. It 
produces a large quantity of grain which is collect- 
ed and eaten by the poor people. It is extensively 
fed to birds. 

23, Panicum lielopm,^ Trin, Kuri or Kuriya 
(Punjab) ; Thun (Kangra). It is an excellent fodder 
grass both for grazing and stacking. Both cattle 
and horses do well on it. It is generally seen in 
cultivated lands. It grows rapidly and makes good 
silage. 

24, Panicum jumenforum, Guinea Grass of 
Tropical Africa. It is a perennial grass with tall 
stems and broad and flat leaves. It is really a native 
of South Africa, but is now also cultivated in U. P., 
Punjab and South India. It is said to bo very 
rich in nutritive qualities. Its cultivatio^i should be 
encouraged all over India. It is capable of yielding 
7 to 10 cuttings a year, each 8 to 12 feet tall and 
averaging to about 250 maunds per acre, provided 
the land is well irrigated and manured. Guinea- 
grass is suitable for all kinds of stock. It is said 
that it disturbs the digestive organs in certain 
animals, but this is only a temporary eflFect. It is a 
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quick growing grass, free from pests and fungus dis- 
eases, and yields the largest quantity of grass 
in a given time from a given area. It is least expen- 
sive to grow and once it takes roots it hardly needs 
any attention. Even weeding is not necessary. In 
addition it is a liardy and drought-resisting fodder 
plant. 

25. Panicum, miliare, Lamk. Chin (Hissar). It 
is an annual grass not uncommon in plains. It gene- 
rally grows in the fields and is said to bo very good 
for grazing and stacking. 

26. Pameuni mnguinale^ Lamk. Dobra (Simla 
Hills) ; Bara Takria (Hissar). It is one of the very 
good fodder grasses which is good for grazing and 
stacking. This grass is highly prized in Rajputana. 
It is a rapid grower and makes good silage. Horses 
thrive as well on it as on Duh. 

27. ^Saccharum spontaneuin^ Linn. Kanah (Pun- 
jab). A perennial grass with extensively creeping roots 
which arc very difficult to eradicate. It generally 
grows in damp soils. Buffaloes and elephants eat it 
when young and tender. In Jhang and Muzaffargarh 
Districts it is considered to be a useful grass. It is 
certainly very valuable for thatchwork. In many 
parts of the Punjab where better grasses are avail- 
able this is seldom used. 

28. Hetaria glauca^ Beanv. Bandra or Bandri 
(General) ; Ban Kangni (Central and East Punjab). 
An annual grass common in the Punjab plains and 
along the water courses. The Zemindars in the 
Punjab do not recognise it as a grass but it is fair- 
ly good for fodder. It is, however, not good for 
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hay making. In U. S. A., it is called ‘ Pigeon or 
Bottle Grass. ’ 

29. Setaria ve}ticillata, Benuv. Chirchira 
(Hissar). A coarse annual grass common in shady 
places, along tho canals and in the rich soils. It is 
not reckoned among the useful grasses and cattle 
eat it before the flowering spikes appear. The grain 
is fairly big and is eaten by the poorer people in the 
south eastern parts of the Punjab. 

30. Sporobolus orientalis, Kunth. Klieo (South 
Punjab) ; Tandua (Kangra) ; Jlarnak (Hissar). It is 
a perennial grass confined to saline soils. It is good 
for grazing and stacking. Horses are said to do 
particularly well on it. 

31. Sporoholm 2 )aUidus, Neex. Palinji or 
Palonji (Hissar). This grass is not considered of any 
use for feeding purposes. It grows gregariously in 
sandy grounds and gives a fair grazing, but is not 
much good for hay making and stacking. 

32. Sorghum halepense, Peru. Baru (Punjab) ; 
Johnson’s Grass (U. S. A.) It is a tall perennial 
grass common about the cultivated lands and fields : 
grows both in soft and hard soils. It is much 
grazed and is relished very much by the cattle. It 
will also stack to a certain extent, but decays soon 
when dry, and therefore, is short-lived. If this grass 
is grazed when very young, say when only 6 inches 
to one foot high before flowers have appeared, it is 
said to be poisonous to cattle sometimes with fatal 
results. Its seed is collected and mixed with hajm 
and eaten by the poor Bikaner people. In Gujrat, 
Shahpur and Gujranwala Districts it is said to be 
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poisonous until the rains are over, after which time 
cattle eat it with impunity. It is a fairly nutritious 
grass and yields large quantities of fodder. Due to 
this it is very much prized in America. It is good 
for making silage. This grass has self-propagating 
propensities by roots and seeding is tremendous ; 
it soon ousts everything else in a field. 

35. Tragus raceniosa^ Hall. Barchinti chhoti 
(Hissar). This grass grows commonly at Hissar, both 
on the Bir and in the cultivated land. It is also 
found ill the Punjab plains and sandy soils. It is 
much too small to stack, but is fairly nutritious and 
is much grazed in the rains. 

* « * sis 

List of fodder grasses of the Punjab of very good 

QUALITY. 

1. Andropogon annulatus, Forsk. Andropogon 
pertusus, Wild. Palim or Palwan (Punjab) ; Jargi 
(Hissar). 

2. Cenchrus montanus, Nees. Cenchrus biflo- 
rus, Roxb. Pennisetum cenchroides. Rich. Dhaman 
or Anjan (Punjab). 

3. Ohloris tenella, Roxb. Barchinti hari 
(Hissar). 

4. Cynodon dactylon, Pers. Duh ((jl^eneral) ; 
Khuhbar or Khubbal (Central and Western Punjab) ; 
TaUa or TUla (Western Punjab). 

6. Eleusine aegyptiaca, Pers. Makra (General); 
Madhana (Lahore, Shahpur, Gujranwala and Salt 
Range). 

6. Eleusine flagellifera, Nees. GhantU (South 
Punjab) ; Chhimbar (Punjab) ; Chhembri (Multan). 

7. Eleusine scindica, Duthie. Bhobra (Hissar). 
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8. Paiiicum colonum, linn. Samak (Hissar) ; 
^Sicank or Hanwak (Punjab). 

9. Panicum crus-galli, Linn. Swan, Sanwak 
((leneral) ; Bara Swank (Multan) ; BhaHi ('Hissar). 

10. Panicum flavidum, Retz. Kangna (Kangra); 
Palon (Patiala) ; Bliarti (East Punjab). 

11. Panicum helopus, Trin. Kuri or Kuriya 
(Punjab) ; Thun (Kangra). 

12. Panicum jumentorum. Guinea grass of 
Tropical Africa. 

)B. Panicum miliare, Lamk. Chin (Hissar). 

14. Panicum sanguinale, Lamk. Dobra (Simla 
Hills) ; Bara Takria (Hissar). 

15. Sorghum lialepense, Pers. (Punjab) ; 

Johnson’s Grass (IT. S. A.) 

He ijc iie 

List of fodder grasses of the Punjab of average 

QUAIATY. 

1. Eleusine verticillata, Roxb. Jharna (Hissar). 

2. Elionurus hirsutus, Munro. Sin (Hissar). 

3. Hetcropogon contortus, R. & S. Surwala 
(Hissar) ; Sariala (Kangra, Salt Range and Gujran- 
wala). 

4. Iseilema laxum, Hack. Gandhi (Punjab) ; 
Luinji (Kangra) ; Chhat (Rawalpindi). 

6. Setaria glauca, Beauv. Bandra or Bandri 
(General) ; Ban Kangni (Central and East Punjab). 

b. Sporobolus orientalis, Kunth. Kheo (South 
Punjab) ; Tandua (Kangra) ; Hamak (Hissar). 

7. Tragus racemosa, Hall. Barchinti Chhoii 
(Hissar). 
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List op fodder grasses op the pun.tab op poor 

QUALITY. 

1. Andropogon laniger, Desf. Bur (South 
Punjab) ; Khawi (Central and N. W. Punjab). 

2. Andropogon muricatus, Retz. Panni fPun- 
jab) ; Khas Ikhas roots. 

3. Andropogon schoenanthus. Linn. Hawns 
(Hissar); Buj (Punjab). 

4. Aristida depressa, Retz. Lamp (Hissar) ; 
Lam (Punjab). 

6. Cenchrus catharticus, Del. Bhurat (l^issar) ; 
Leha or Aleha (Ferozepur). 

6. Chloris barbata, S\vart.z. Gnnni (Hissar); 
Chhota takria (Hissar). 

7. Melanocenchrus royleana, Nees. 

8. Panicum antidotale. Ret/.. Ghirri or Ghamur 
(Hissar) ; Ghamrur (Simla and Kangra) ; Gharam 
(N. W. F. Province). 

9. Saccharum spontaneura, Linn. Ranah 
(Punjab). 

10. Setaria vertioillata, Beauv. Chirchira 
(Hissar). 

11. Sporobolus pallidus, Nees. Palinji or 
Palonji (Hissar). 

♦ ♦ ^ 

Mftizo. Maize is a very valuable fodder crop 
which returns heavy yield of green food. It is fair- 
ly nutritious when cut green, but after ripening and 
removal of cobs it gives fodder of very inferior 
quality. It can be made into silage. Green maize is 
succulent and fairly rich in water and poor in pro- 
teins. It contains about 6 per cent, of sugar which 
makes it specially palatable and is therefore readily 
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consumed. Stalks of maize should better be given 
cut up into smaller pieces. 

Maize grains are hard and flinty, and should 
always be given crushed, ground or boiled. It is 
very useful for fattening stock. The grains have 
low protein and mineral content. They are specially 
deficient in lime and phosphates. When feeding 
maize grains these factors should always be borne 
in mind and an attempt should be made to overcome 
these deficiencies by mixing it with other highly 
nitrogenous foods rich in mineral matter. 

Jawar, Jawar is a very important fodder crop 
in India, and is fed both in the green and dry condi- 
tions. It is most nourishing when cut and fed in 
flower. Very young jatcar plants are dangerous to 
be given to cattle because of their poisonous effects, 
and should therefore be kept away from them. Good 
fodder jawar liae thin stalks. To prevent wastage 
through tossing about of the food it should be cut 
into smaller pieces. Whole jawar stalks {karbi) are far 
too coarse for feeding. The use of chaff-cutters in the 
country is becoming more and more popular. It needs 
further encouragement.. Jatcar grains are also at 
times given to cattle. It makes good silage. Now-a- 
days, jawar is almost exclusively grown for fodder, 
^charri\ and is generally mixed with giiara, 

Bajra« Bajm karbi is inferior to jawar stalks 
and is fed to cattle when other fodder is rather 
scarce. Its grain is often crushed and boiled with 
water to make a mash. Gur is often added to this 
mash. Bajra and jawar mashes prepared in this 
way are considered very useful for milch cattle. It 
makes good silage. 
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0at8| wheat and barley. Green oats, wheat and 
barley are important rahi green crops. They yield a 
fair amount of fodder, but given alone, they do not 
furnish enough of nourishment. They are best fed 
in mixture with some leguminous crops like lucerne 
or clovers. These crops are primarily meant for 
grain production and often ripen quickly. They 
yield green fodder only for a limited period when 
plants are young and luxuriant in vegetative growth. 
The crop is then partially topped and given to 
cattle. 

Luceme, Glovers, Shaftal, Chiral, Senji, etc. 

These are leguminous crops. They are very valuable 
and exceptionally good roughages for cattle, being 
rich in digestible crude proteins and mineral matter. 
Lucerne yields as many as ten cuttings in a year if 
it is properly looked after and manured, thus pro- 
ducing an immense amount of fodder for small 
acreage. Further, it leaves the land much richer in 
nitrogen than when it was sown. Both lucerne and 
clovers can be used green, made into hay or turned 
into silage. During the first year, lucerne is not a 
strong grower, but once established, it will produce 
large quantities of fodder year after year with only 
little attention. Clovers have to be grown afresh eveiy 
year. Leguminous plants are generally very palat- 
able and cattle eat them wdth great relish. They arc, 
however, specially useful for balancing other cereal 
fodders with which they should be fed mixed in 
reasonable amounts. Growing calves and cows in 
poor condition and of low producing powers do very 
well on them, the latter beginning to produce more 
milk. Hay made from lucerne and clovers is also valu- 
able for milch cattle, but it is liable to be dusty and 
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wasteful. The daily allowance of these crops should 
not exceed 8 to 12 lbs. per cow. Freshly cut plants, 
if fed too soon, are liable to cause tympanites and 
other digestive troubles in cattle and may even im- 
part their peculiar flavour to milk. It is, therefore, 
advisable to feed the plants cut in the evening with 
the morning feed and those cut in the morning with 
the evening ration. The plants are most nutritious 
at the beginning of the flowering time, when they 
should be cut to obtain the maximum nutriment out 
of them. 

Other leguminous crops like shaftal senji^ 
chiral^ etc., are also useful and rich in proteins and 
mineral matter. They should be given only in small 
amounts mixed with other fodder. Chiral is liable to 
become woody soon and should, therefore, be cut and 
fed before it is too much ripened. 

Straws and Chaffs (Prali and Bhoosa) of Rice, 
Wheat, Barley, Oats. 

Straws are dried stems and leaves left after the 
full ripening and removal of the seeds from plants. 
They mostly consist of indigestible lignitied fibre, a 
variable amount of soluble carbohydrates and very 
little of proteins and fats. All straws are coarse and 
bulky containing very little of nourishing ingre- 
dients. Their mineral content is high but it is poor 
in calcium and phosphorus. 

When reduced to small pieces, about one inch to 
two inches in length, either by machine-cutting or 
by being threshed under the feet of cattle, straws 
form bhoom or chaff. Wheat and barley chaffs 
are very largely used in India as bulky fodders both 
for milch and working cattle, more especially when 
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green fodder is scarce. Oat hhoosa is seldom seen as 
most of the plants are consumed while green. Their 
low nutritive value is largely responsible for the poor 
condition of cattle in the country. Cereal hhoosa when 
mixed with missa or leguminous hhoosa from grams, 
peas, etc., however, obtains better' nutritive proper- 
ties than when fed alone. Another better way of 
using chaff is to mix it with other green succulent 
foods. 

Good hhoosa should be clean, free from dust, dirt 
and mouldiness, and of a golden yellow colour. 
The quality of hhoosa is very materially lowered if it 
is stored in damp places or when it is attacked by 
parasites. 

AVhole straw should not be fed as it causes many 
digestive troubles. Straws are most useful for bedd- 
ing purposes. 

^ ^ ^ ^ 

B. Food Grains. 

Food grains constitute a very important group 
of food-stuffs, being mostly concentrated with respect 
to their energy-producing values. They are numer- 
ous and their composition varies within very wide 
limits. The kind of the grain, its condition of 
ripeness at the time of harvesting, the soil on which 
it has grown, the way it has been saved, stored and 
prepared for feeding, are the principal factors which 
determine the nutritive values of the food grains. 
Grains are usually either coarsely ground, crushed 
or soaked in water before feeding. Before purchas- 
ing the food-grains for feeding cattle one sliould 
carefully see that the grains are sound, clean, uni- 
form and free from parasites or pieces of small 
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stones or other impurities. 

For the sake of convenience the food-grains may 
be divided into three classes : cereal grains, legumin- 
ous grains and oil-seeds according to their feeding 
characteristics. 

1. Cereal Grains. This class includes oats, 
wheat, barley, maize, hajra, jawar^ etc. They are all 
rich in carbohydrates (about 60 per cent.) and poor 
in proteins and fats. The amount of fibre in them 
varies because of the varying amounts of husk 
attached to the grains. Some of the so-called 
‘ naked ’ seeds like wheat and maize have only a 
small proportion of fibre, while oats, barley, millets 
etc., are fed along with their adherent husks, and 
therefore contain a comparatively large amount of 
fibre. Further, nearly all the cereal grains are defi- 
cient in lime, and this factor must be duly corrected 
when feeding them to growing calves or high pro- 
ducing milch cattle. This point is very sadly over- 
looked by the Indian cattle owners in their feeding 
practices. 

Oats (Jawi). Oats are comparatively of recent 
introduction into India, but are gaining popularity with 
respect to their feeding value for domestic animals. 
They are specially suited to horses but for cattle also 
they constitute a very safe grain food. Indian oats 
contain a comparatively higher proportion of husk 
than the English oats, but this fact aids mechanical- 
ly in producing beneficial effects on the digestive 
tract of the herbivores. Good oats should be uniform 
in size, plump, firm and bright in colour. Dull 
colour indicates weathering. Newly-harvested oats 
must be fed with caution specially when damp, 
otherwise digestive troubles may arise. Mouldy and 
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musty oats are risky to use. For dairy cows oats 
make an excellent grain ration, but in our country 
they are rather expensive. Crushed and ground oats 
with crushed linseed are specially useful for feeding 
calves. For cows in poor condition oats mixed with 
other concentrates help well in starting them to put 
on fat. Oat grains are not extensively met with in 
the Indian markets since most of the oats grown in 
the country are consumed in the green stage. 

Wheat (Eanak, Gandam.) There are many 
varieties of wheat met within our country, but a groat 
bulk of the wheat crops is used for human food and 
it is only the inferior and damaged grains that are 
retained with the farmers for feeding their cattle. 
Under ordinary circumstances wheat is seldom fed to 
cattle. Probably its price prohibits its general use 
for that purpose. Wheat grains are greatly relished 
by cattle and they often engorge themselves with 
them when opportunity arises. The grains swell up 
in the digestive tract, become sticky and thus cause 
trouble. Wheat should only be given in small 
quantities and cautiously if fed to cattle at all. 
One of its very useful products for cattle feeding is 
bran. 

Barley (Jau.) Barley grains have a coarse husk, 
and when cheap should be prepared either by crush- 
ing or parching before feeding to cattle. They are 
useful specially in summer in conjunction with 
grams. Barley meal is very palatable and its nutri- 
tive properties rank intermediate between wheat and 
oats, being richer in carbohydrates than the latter. 
It is a good heat-producing and fattening food. 
When fed to cows it should be given mixed with 
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other foods. From barley grains beer is brewed 
and this industry leaves the so-called * brewer’s 
grains ’ as a by-product which are very useful for 
feeding milch cattle. 

Maize (Makai.) Like wheat it is very rich in 
carbohydrates. It is richer in fats than wheat. Like 
barley it is a good heat-producing and fattening grain, 
and is, therefore, useful for feeding growing animals. 
For milch cattle it requires balancing with other foods 
rich in proteins and lime. In the form of maize- 
meal it is a favourite food for calves and milch cows. 
It, however, tends to soften butter if fed too much. 

2. Leguminous Seeds. Grams, massar^ mash^ 
mung, Jcoolthi, peas, beans, etc., are all leguminous 
seeds, but amongst them grams are most important 
in connection with the feeding of domestic animals. 
As a class they are richer in proteins and poorer in 
carbohydrates. They are, further, rich in mineral 
matter, specially phosphates. Generally speaking, 
leguminous seeds tend to cause distension and con- 
stipation if fed too much and improperly prepared. 
They are far too heating if fed alone. They are 
most advantageously given mixed with other food- 
stuflFs like bran, crushed barley, etc., in proper 
proportions. Leguminous seeds are very useful for 
growing calves and milch cows. In Northern India 
grams form the principal grain food for cattle and 
horses. Its daily allowance for cows need not 
exceed 4 to 6 lbs., which may further be supple- 
mented by other grains or products. The seeds 
used must be well ripened. In fresh condition 
they are liable to cause digestive disorders with 
diarrhoea and evil-smelling faeces. The grain should 
be given crushed or bruised and moistened. 
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3. Oil Seeds. All oil-seeds are very rich in oil 
(fats). The principal amongst them are mustard, 
rape, torea^ linseed, cotton-seed, sesame, groundnuts, 
etc. Due to their high price they are seldom fed 
to the animals excepting linseed and cotton- 
seed. Primarily they are important for oil extrac- 
tion, but the residues or cakes left after the expression 
of most of the oil in the seeds are very extensively 
used for feeding animals. Oil-seeds and the cakes 
prepared from them are rich in fats, proteins and 
mineral matter, and therefore, are much prized for 
feeding calves and milch cows. 

Linseed (Alsi.) Linseed is fed crushed to 
calves generally and occasionally to cows. The seeds 
have a hard, smooth, chocolate coloured exterior, 
and if fed whole they are liable to pass out in the 
faeces unacted upon and undigested. Linseed meal 
has a sedative action on the bowels and is used ex- 
tensively for sickly and debilitated animals. In the 
rearing of calves it is fed by making it into a jelly 
by crushing and mixing it in warm water. It is 
desirable to mix with it starchy foods to reduce its 
laxative properties to a certain extent. 

Cottonseed (Binole.) Cottonseed is fed exten- 
sively in India to milch cattle after simply being 
soaked or boiled in water for a variable length of 
time. This is a wasteful process. The seed coats 
are very hard and fibrous and are difficult to digest. 
It should be thoroughly crushed before soaking or 
boiling and feeding. Feeding milch cattle on cotton- 
seed tends to increase the hardness of butter. Its 
use is specially recommended for buffaloes. 
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C. Boots. 

This group of foodstuffs includes turnips, 
carrots, mangels, swedes^ potatoes, artichokes, etc., 
but only turnips and carrots are important in the 
feeding of cattle in India. Their water feontent is 
high, being roughly from 80 to 90 per cent.,‘attd this 
imparts succulent properties to roots. The • dry 
matter in them is rich in carbohydrates and poor in 
proteins, fibre and mineral matter. Their digestibi- 
lity of dry matter is high. Boots are spfecially use- 
ful for milch cattle during winter mbnths when 
green fodder is scanty. They are palatable and also 
provide vitamins. Both turnips and carrots should 
be fed sliced, chopped or nikshed, otherwise they are 
liable to get' sthck' 'and cause choking. The daily 
allowance of carrots to cows need ' not be more than 
6 lbs. per head, but turnijis may be given 
piuch more. Turnips should only be fed as a subsi- 
diary food** to jriiich cattle and no more than 20 to 
^30 lbs. should ho allowed daily, otherwise milk and 
butter will acquire an objectionable turnippy o^our. 
They should be better given after milking the cows 
and when the milk has been removed to the dairy 
proper. Generally ,speaking, they have a laMtive 
effect and aid in the stimulation of milk produ,Qtion, 
but they should always be given in moderatioi^^ 

M^»ny farmers experience trouble with their 
cows in winter when no roots have been fed. They 
often do not come in sea^n until spring, 'ind so a 
lot of time is lost. When roots are fed the animals 
are kept in a good breeding condition all the year 
round, and this applies especially to winter when 
the cattle are stall-fed and housed for most part of 
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the day. Roots also possess a cooling eftect on the 
digestive organs, helping to prevent digestive trouble 
when cows are fed on all the rich concentrates they 
will consume. 

Some people imagine that roots should not be 
grown as a winter food adjunct for cattle because 
they contain 80 to 90 per cent, of water. This is all 
a twaddle ; we eat oranges or other fruits knowing 
perfectly well that they contain even more than 90 
per cent, of water. It is what is contained in the 
water which makes all the differ once. The cultiva- 
tion of roots is a phase of agriculture which should 
not be neglected. They must be grown, first of all 
as a rotation crop, and secondly, as a really valuable, 
cheap succulent food, especially for winter and early 
spring consumption. 

^ ^ 

D. By-Products of Industries. 

The most important industries the by-products 
of which are utilised for animal feeding are milling, 
oil extraction, brewing,^ etc. There are numerous use- 
ful by-products, but bran, oil cakes, brewers grains, 
etc. are some of the most commonly used products in 
India. 

Bran (Chokar.) Bran consists of the outer 
coats of wheat grains left after milling. It contains 
a high proportion of proteins and fibre. The amount 
of carbohydrates in it varies with different samples 
according to the efficiency of the process of milling. 
Bran is also rich in minerals, especially phosphorus 
but it is poor in lime. It is a very useful light and 
bulky food. It is palatable and possesses laxative 
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proi)erties due to its mechanical effects on the diges- 
tive tract. For cows in delicate and poor condition 
bran is best given in the form of mashes. Bran 
greatly helps the digestibility of other concentrated 
foodstuffs with which it may bo given. Good bran 
should be light, clean and flaky with a pleasant 
fresh smell. Wet, mouldy and lumpy bran with sand, 
saw-dust, small pieces of stone, etc., is a useless and 
risky food. 

Oil-cakes (Khali.) The commonest oil-cakes 
used in India for cattle feeding are those prepared 
by the expression of a variable amount of oil from 
linseed, mustard, rape, sarson, sesame, ground-nuts, 
cocoanuts, etc. They are rich in fats, proteins and 
mineral matter. Linseed, sesame, sarson and ground- 
nut cakes are the best. They possess a sedative and 
laxative effects. For dairy cows and growing calves 
they are highly prized because of their high feeding 
value and palatability. Rape and mustard cakes are 
pungent, and therefore, should be given only in 
small amounts and mixed with other foodstuffs. Oil- 
cakes are specially useful for feeding milch 
buffaloes in winter. They are often hard, and should 
be broken up into smaller pieces and soaked in water 
for sometime before feeding. The common custom 
in India is to soak oilcakes with other concentrates 
overnight. In summer this is liable to bring about 
a certain amount of fermentation which some cows 
do not like. 

^ ^ ^ ^ 

£. Foods of Animal Origin. 

The foods derived from animals for the feeding 
of cattle include bone-meal, meat and bone-flour, 
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blood meal, fisb meal, etc., etc. Saob foodstuffs are 
beoomins more and more popular in the Western 
countries, but in India their use is practically 
unknown. 
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PART III. 

THE ART OP MILKING. 

1. General. 

Pew, if any, of the operations in the daily rou- 
tine of the dairy farm have undergone so little 
change throughout the centuries as the hand-milking 
of cows. It is unique in its primitiveness, but the 
act of milking would be more efficiently carried out 
if the milker possesses some modern knowledge about 
the work he does. 

In India the situation is very disappointing. 
The old-fashioned Gujjars have been at a crude kind 
of dairy business for generations together, and have 
become used to the antiquated and dirty methods so 
much that they refuse to learn anything new and 
beneficial. Any progressive person, on the other 
hand, would always be alert and eager to learn 
modern and up-to-date methods and note the princi- 
ples pursued by others, and if beneficial, follow in 
their footsteps. Western nations have achieved mar- 
vellous improvements recently in the dairy industry 
by the practical application of scientific research; 
they are always alive to any new beneficial ideas. 
It is high time for our dairy-men to benefit by their 
example and experience. 

It is possible for one to lose money in dairy 
business or even when one or two animals are kept 
purely for private home necessities. Unless the pro- 
cess of milking is complete and conducted properly 
by an expert milker to obtain the maximum sdeld of 
milk from each cow every time of milking, money is 
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lost, not only for one particular season, but also 
for the succeeding seasons, and even in the progeny 
of the cows which do not develop to their fullest 
milking capacities. 

From the owner’s point of view the udder is 
the most important part of a cow’s body. Its proper 
use develops it to a profitable production. Any misuse 
of the part would soon result in lowering the cai>a- 
oities of the animal and decreased income to the 
owner. The process of milking is the chief exertion 
on the udder and should, therefore, be paid due 
attention to. The author believes that the present 
day affections of the udder and teats so common in 
Indian milch animals are mostly due to the improper 
ways the animals are milked and kept. Some of the 
dangerous contagious diseases in man are also carried 
by dirty milkers or through milk drawn under un- 
clean conditions. The right method of Tnillring 
should be learnt from the calf and imitated so far 
possible. The calf must behave properly if it wants 
to get most of the milk, and not in a haphazard and 
brutal manner ; the expert milker should do the 
same. 

^ 4c !{: He 

2. The Physiology of Lactation. 

For the proper comprehension of the physiology 
of milk secretion, the art of milking cows and other 
facts and principles pertaining to milk hygiene in 
general, a thorough knowledge of the gross anatomy 
and histology of the mammary glands is indispen- 
sable. A short review of these, therefore, is first 
given. 
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THE MnrMOWaY of lactation. Ill, 

Gross Anatomy of the Udder. The mammary 
glands are characteristic of all mammals and are the 
seat of milk formation and secretion. They are 
present in both sexes, bat, as a rule, in the male 
they do not develop to the stage of actual milk secre- 
tion as is the case in the female under normal con- 
ditions. Lactation in a few males has also beeif ob- 
seiwed although it is essentially a physiological ab- 
normality. A Malvi bullock was found by Idnani t 
to yield milk throughout the year from all the 
four rudimentary teats to the extent of two to four 
ounces daily at the Bombay Veterinary College. 

It is customary to regard the udder in cows as 
consisting of four glandular masses or ‘ quarters ’, 
although there is no visible septum between the two 
quarters of the same side. Eeally speaking the 
glands are only two in number, (Fig. 1) the right 
and the left ones, each consisting of the so-called 
two quarters, the anterior and the posterior ones. 
Each one of these four quarters is provided with a 
well-developed teat averaging about three inches in 
length. The glands are more or less spongy organs 
consisting of skin, muscles, nerves, arteries, veins, 
lymphatics, milk ducts, secreting glandular paren- 
chyma, fat and connective tissue. 

The mammae are racemose glands consisting of 
a large number of alveoli or acini arranged in 
lobules or bunches (Fig. 2) held together by connec- 
tive tissue and surrounded by a net-work of minute 
blood-vessels or capillaries. The alveoli of each 
lobule communicate with a common duct, which 
after emerging from the lobule, continues its course 

t Idnasi, H. A., Agri. Jouin. India. Vol. XIX. 1938, p. 330. 
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in the interlobular connective tissue towards the 
milk cistern. The ducts from the several lobules 
unite to form the larger milk canals, which in turn, 



Fig. 2. HIGHLY DIAGRAMMATIC REPRESENTATION OK A 
PORTION OF MAMMARY GLAND. 

I, An alveolus; 2, a lobule; 3, Connective tissue; 4, duct. 

finally empty themselves into the milk cistern. The 
milk cistern is greatly dilated in its upper part and 
constricted in its lower part. From the constricted 
bottom of this milk cistern a single short narrow 
canal, called the teat canal, extends through the 
lower end of the teat to the exterior. The lower 
part of the teat canal is closed by a sphincture or 
gripping muscle, over which the cow has no control. 




THE PHYSIOLOGY OF LACTATION. 


113 


Taking the same the other way about, each teat has 
a single excretory canal which widens superiorly 
and opens into a capacious milk cistern. In this open 
the excretory ducts originating from the lobules which 
are made up of a group of acini and cul de sacs. 
The skin covering the udder is fine, slightly hairy and 
extends backwards and upwards into the escutcheon 
or the so-called * milk mirror.’ 

The size and form of the udder varies greatly 
in different breeds and individuals. In certain heavy 
milkers it may attain enormous dimensions, but the 
size is not necessarily a sure sign of the animal’s 
productivity, since in certain so-called ‘ fleshy ’ ud- 
ders there is relatively a larger amount of interstitial 
connective tissue and less of the milk secreting pa- 
renchyma resulting in comparatively a less yield of 
milk. 

As the formation and secretion of milk takes place 
in the udder, a well formed udder is an important point 
in a milking cow. It should be even, rectangular in 
shape and wide, extending back and well up between 
the thighs. When empty, it should be soft and 
flexible to the touch, rather than firm and meaty. 
The teats should be even in size, an equal distance 
apart and hanging straight down. Defective udders 
may be pendulous or pear-shaped or may lack one 
or more quarters. The skin covering such udders 
is often coarse and the hair long. 

The arterial blood supply of the udder is derived 
from the branches of the external pudic artery. The 
veins form a circle at. the base of the udder from 
which the blood is drained by the subcutaneous 
abdominal (the milk vein), the external pudic and 
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Uie perineal veins. The lymph vessels are numerous 
and enter the 8upra*msmmary erlands chiefly. The 
lymph thence passes to the lumbar glands and into 
the thoracic duct. The nerves originate from the 
inguinal nerves and the posterior mesenteric plexus of 
the sympathetic. 

Histology of the Mammary Gland Tissue. 

As mentioned before, the glandular tissue of the 
mammae is made up of a number of lobules 
held together by fibrous connective tissue. These 
lobules resemble so many bandies of grapes. (Fig. 3.) 



Fig. 8 . traksvehsr section of a lobule. 

I, An alveolus a, inter-alveolar connective tissue; 
3, glandular epithelial cells. 
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Each lobule taken singly consists of excretory 
canals and secretory oul de sacs. The latter are 
rounded or pyriform, and consist of a very thin 
basement membrane of a hyaline structure and 
glandular epithelial cells covering this membrane. 
These cells are small, flattened and more or less oval 
in shape (Fig. 4), and are arranged in a single layer 
on the internal aspect of the basement membrane, 
and define a central cavity in which the secretion 
accumulates. The glandular cells possess a 
peculiar property of selecting from the circulating 
blood certain raw materials which they subsequent- 
ly convert into substances which are found in 
milk. When these cells get filled up, their pro- 
toplasm contracts and the contents are discharged 
into the lumen of the alveolus — the central cavity. 
This process is repeated many times until in course 
of time these epithelial cells are worn out resulting 
in the stoppage of secretion. This change is called 
‘ involution.’ The involuted alveoli remain inactive 
until the next parturition when regeneration of the 
alveoli takes place. During this time the alveoli are 
increasingly getting inactive and the amount of milk 
secreted decreases. The cow then is said to be 
‘ going dry ’ until the secretion of milk stops al- 
together when the cow is said to be ‘ dry.’ 

The milk secreted in the alveoli of a lobule is 
collected in a common duct which unites with others 
to form interlobular canals, and these, in their turn, 
unite to form larger canals going towards the cistern. 
Each of these canals is formed of a basement mem- 
brane thicker than that of the acini and a single 
layer of epithelial cells lining it. These cells have 
large nuclei which nearly fill the cells. 
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Secretion of Milk. The function of milk 
secretion is very closely related to the function of 
reproduction. The factors which, however, are res- 
ponsible for the development and functional activity 
of the mammary gland have been much speculated 
upon and many theories with little or no scientific 
foundation have been propounded from time to time 
on the subject. The exact source of the stimuli 
causing mammary hypertrophy and development, 
and those initiating and responsible for the continu- 
ance of milk secrel ioii still remains enshrouded in 
mystery. 

Normally the alveoli (the true secreting tissue 
of the mammary glands) are not present in the virgin 
animal and do not develop unless the animal becomes 
pregnant. After first pregnancy the gland tissue is 
stimulated to active growth, and as a result, more 
alveoli lined by milk forming cells are formed. Late 
in the period of pregnancy, approaching parturition, 
there develops a scanty and imperfect secretion of 
fluid which later becomes colostrum or first ' milk 
drawn after delivery. Why the udder begins to 
secrete milk at this time is not exactly known ; but 
it is obvious that it is a provision of Nature for the 
nourishment of the young animal. That the deve- 
lopment is not stimulated through the central nervous 
system has been shown by the researches of Goltz 
and Ewald*, Ribbertf and PfisterJ, in which mamm- 
ary glands that were severed from all possible nervous 
connections developed during pregnancy and secreted 

*Goltz and Ewald : Pflugers Arch., vol. Iviii, p. 862, 1896. 

tRibbert : Arch. f. Entwick. Mechanik, vol. vii, 1898. 

tPfister : Beitrage Zur. Geb. and Oynak, vol. v, 1901, 
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milk on parturition. Starling and Lane-Clayton* * * § 
have shown that an extract from the unborn rabbit 
injected subcutaneously in a young female rabbit that 
has never bred, produces an apparent development of 
milk glands, exactly as is seen as a result of normal 
pregnancy. This seems to prove that some influences 
from the body of the unborn young, probably chemi- 
cal in nature, travel by way of the blood and lymph 
vessels and stimulate growth in the milk glands. 
C. Foaf, Biedl and KonigsteinJ, and Aschner and 
Gregorin§, repeated Lane-Clayton and Starlings ex- 
periments and obtained similar results. Aschner 
and Gregorin, however, concluded that the placenta 
also produces a substance stimulating mammary 
growth. 0. 0. Felnerll has obtained a marked 
growth of the mammary gland of a virgin rabbit 
and the formation of true glandular acini by the 
injection of placental extract, and consequently 
considers the placenta as the source of a mammary 
hormone. K. Basch^ transplanted the ovaries of 
a pregnant bitch into a young virgin dog and 
obtained two weeks later an increase in the size 
of the mammary gland, and in six weeks a marked 
hypertrophy of the same. Eight weeks after the 
transplantation, as a result of the injection of placental 

*Lane-Clayton and Starling : Proc. Roy. Soc. London, vol. 
Ixxvii-B, pp, 606-622. 

tFoa, C. Arch. Fisiol., vol. v, 1908 ; Abs. inCentbl. Physiol. 
Vol. xxii, rJo. 28, pp. 741-750, 19^8. 

tBiedl and Konigstein : Zeit. fur Exper. Path, imd Ther 
Bd. viii,.^H. 2, pp. 1119, 1910; abs. Biedl Innere Sekretion, 
Zweite Aufgabe, T. 2, p. 246. 

§ Aschner and Gregorin; Arch, fur Gynak, Vol. xciv, 1911 ; 
abs. in Biedl Innere Sekretion. 

llFelner, 0. O. Oentr, fur Allgemein Path, und Path. Anat. 
Vol., xxiii, p. 873, 1912. 

$Basch, K., Monster, f. Kenderheik., vol, viii, No, 9, 1909 ; 
abs . in Biedl Innere Sekretion. 
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extract, he obtained milk secretion. He, therefore, 
concludes that the ovaries are the source of growth 
promoting substances of the mammary glands and 
considers the placenta as the seat of a galactagoguo 
hormone. Frank and Unger**" by experimentation 
showed that the corpus lutoum controls the growth 
of the mammary glands for both the first and last 
stage of its growth, and that the developing foetus 
is responsible for the maintenance of the corpus 
luteum during the latter part of the gestation period, 
and therefore, is indirectly responsible for the deve- 
lopment of the mammary glands during this period. 

Further, there are numerous instances in which 
young animals have been brought into lactation by 
being suckled and having the udder manipulated. 
In these it would seem that the mechanical stimulus 
was all that was required to cause sufficient growth 
of the mammary gland to permit of milk secretion. 
Ruben L. Hillf described the case of a suckling doe- 
kid which spontaneously commenced to secrete milk 
without having reached sexual maturity, and without 
udder manipulation or any other known stimulus to 
mammary growth involving the ovaries, corpora lutea, 
foetus or placenta, etc. It is possible that some other 
of the internal secreting glands have a prominent 
part in regulating the growth and secretory activity 
of the mammary glands. There is some evidence in 
favour of the theory that the pituitary body may 
function in this way. 

’*‘Frank and Unger; Proc. N. Y. Path. Soc., Ser. 2, nos. 1 
and 2, 1911 ; Arch, Inter, Med., vol. vii, p. 812, 1911. 

tHill. L, Reuben—Journ. Dairy Science, Vol. IL No* 1. 
Jan. 1919, p. 19-27. 
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On actual parturition the udder does not 
secrete milk, but secretes a substance called 
colostrum. Its secretion may begin even a few 
days before the calf is born. It differs from milk 
materially in its composition and physical properties, 
and is specially suited for the nourishment of the 
newly-born calf for the first few days. It is yellow- 
ish, reddish yellow or brownish in colour; it is 
viscid, slimy and sticky. On standing it has a 
tendency to separate out in layers. It possesses a 
peculiar animal-like odour and saltish taste. It 
contains albumin and globulin in greater quantity 
than in milk. There is less casein and sugar, but 
it contains more mineral salts. The fat globules in it 
are larger in size than those in normal milk. It is 
easily digestible by the young animal, and acts as a 
laxative upon its bowels. This helps in the removal 
of meconium, the first excreta of the newly-born. 
To deny the newly-born calves a full and generous 
feed of this richly nitrogenous milk is liable to stunt 
the calves in their future growth. Colostrum coagu- 
lates on boiling. This fact is sometimes used as a 
rough test to determine whether or not milk has 
passed the colostrum stage. It is not considered a 
desirable food-stuff for human consumption. It is 
not injurious, however, but its odour and taste are 
obnoxious and its appearance rather unappetizing. 
If given to children, it is apt to produce diarrhoea, 
colic and other digestive disturbances. In India, 
after the first two days of parturition people use 
cow’s colostrum for culinary purposes. 

In about a weeks time after parturition, the 
colostral secretion changes into normal milk. The 
quantity and quality of milk secreted dei)ends upon 
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the hereditary peculiarities of the individual cow, 
her health before and after parturition, her food, the 
time she has been milking, the period of gestation, 
the condition of her nervous system and to a con- 
siderable extent upon tlie quantity of blood passing 
through the udder. 

Although the mammary gland is one of the 
most important parts of a cow, its capacity at any 
one time, performance and the actual mechanism of 
the secretion of milk are none too well understood. 
By reference to the literature oji the subject one 
finds that difFercnt investigators have held different 
views. 

Curtis* states that the size of the udder is indi- 
cative of its capacity for milk production, just as the 
size of the barrel is indicative of the capacity for 
food consumption. Isaachsen,t on the contrary, 
in referring to cows producing 5 to f5 kilos of milk 
at one milking, says that “ no udder contains so 
much”. He continues by stating, ‘'In our animals, 
the maximum capacity is about 3*5 kilos (about 
7’76 lbs.) or a little more, and 2 to 2*5 kilos must be 
formed in these animals at the moment of milking.” 
Marshall^: refers to calculations showing that, “the 
udders of a cow could not contain the quantity of 
milk which can be obtained from them at one 
milking.” According to Woods§ “The flow of milk 

♦Curtis, R. S. 1925. Fundamentals of Live Stock Judg- 
ing and Selection. 3rd. Ed. Lea & Febiger. p. 29). 

flsaachsen, Haakon. 1923. Proc. of the WorUFs Dairy 
Congress, p. 1021. 

^Marshall, F. H. A., 1910. The Physiology of Reproduc- 
tion. Longmans, Green & Co., p. 557. 

§Wood8, H. H. 1913. Milk & its Products. The 
Macmillan Co*, 1918. 
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at the time of milking is usually much greater than 
the capacity of the milk cistern, but this is readily 
accounted for, as the irritation of the nerves causes 
the contraction of the wall of the glands and milk 
ducts.” According to Scott*, “ The reservoir or 
milk cistern seldom holds more than half a pint of 
milk. There is only one of these reservoirs in each 
quarter, so the volume of milk in tlie four cisterns is 
only 2 pints. This is the amount of milk which is 
to be found in the average dairy cow^s udder at any 
one time. If you could look inside an udder just 
before milking time you would find the milk cistern 
and ducts distended witli milk which, as I have 
already mentioned, would only be about one-half 
I^iiit in each quarter.” Gainesf, on the other hand, 
presents data showing that (a) the capacity of the 
mammary gland of the goat is greater than the 
volume of the milk drawn at one time ; (6) the udder 
shrinks in volume during milking to nearly the same 
extent as the volume of the milk drawn ; and (c) 
practically all the milk drawn is present as such in 
the gland at the beginning of milking. 

Those contending that the capacity of the gland 
is decidedly too small to contain the quantity of milk 
secured at one milking, assume tliat milk secretion 
is greatly accelerated during the act of milking. 
Many of the exponents of this view claim that nearly 
all the milk, except approximately one-half pint 
contained in each cistern, is actually secreted while 
the milk is being drawn, Gaines and AVoods, 
however, are of opinion that milk secretion is a 

♦Scott. L. P. 1925, The Ohio Jersey, p. 189. 

tOaines. W. L, 1916. Amer. Journ. Phv.siolo. xxxviii. 
1915. p. 285-312. 
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continuous process. Woods contends that the 
manipulation of the teats and udder stimulates the 
nerves, causing a muscular contraction and express- 
ion of the milk. Gaines concludes that nursing 
or milking excites a reflex contraction of the gland 
and musculature with the consequent expression of 
milk. Swett* concludes by actual experimentation 
that (a) milk secretion is to a considerable extent a 
continuous process, (h) a large proportion of the 
milk secured at aii}^ milking is collected and stored 
within the gland before the milking process is com- 
menced, and (c) the internal capacity of a lactating 
cow^s udder appears to be greater than the volume 
of the milk secreted. 

Further, regarding the secretion of milk Bittingf 
has outlined a theory supported by many that in the 
secretion of milk the water serum and salts are 
separated from the blood, and that a fatty degenera- 
tion of the cells lining the alveolar cavities produces 
the fat globules as the degeneration product and the 
casein as the undegenerated portion of the cells. 
In other words, the process of milk secretion may 
bo regarded as a process of metabolism of the epitheli- 
al cells, which undergo decomposition and dis- 
charge the resulting products into the excretory 
ducts. Bertkau, on the contrary, stated that milk 
formation is a true secretory process and is in no 
manner associated with a total or even partial 
degeneration and necrosis of the secreting epithe- 
lium. 

*Swett. W. W. Joiirn. of Dairy Science. U. S. A., Vol. X. 
No. 1. 1927. 

t Bitting, A. W., 1902. 19th. Annual Report, Bureau of 
Animal Industry, U. S. A., Dept. Agri., p. 261-278. 
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Generally speaking, the removal of milk en- 
courages further secretion of milk, while accumula- 
tion of milk in the udder induces stasis and 
discourages secretion. This moans that pressure in 
the milk ducts and milk cavities checks the 
manufacture of milk, and as soon as the milk 
contained in the udder and therefore pressure upon 
the cells — is removed, secretion starts again. In 
other words, the pressure bi’ake is released and the 
wheels begin to revolve again. The act of emptying 
the cow’s udder and thus relieving pressure upon 
the milk producing cells, therefore, amounts to a 
natural stimulus of milk cell activity. Keeping 
this principle in view it is necessary that the milk 
should be removed at regular intervals and as com- 
pletely as possible, if the maximum amount of yield 
is to be obtained from a cow. 

Regarding the duration of lactation period, 
lactation ceases after a lapse of time, the actual 
duration varying in different individuals to a certain 
extent and in ditferent species. In the wild animals, 
the period of lactation is usually short, being just 
long enough to allow the young to attain sufficient 
size ; and, as soon as the young animal develops and 
begins to nibble and take increasing quantities of 
food the demand upon the mother decreases, and 
secretion gradually ceases under natural conditions. 
But in certain heavy milking dairy cows the func- 
tion of the udder is greatly stimulated and develop- 
ed by improved methods of breeding and feeding, 
and lactation may continue as long as two years if 
the cow does not come in calf again and provided 
the milk is regularly withdrawn. When, however, 
another pregnancy occurs during the period of 
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lactation, some influences from the mother’s uterus, 
and, perhaps from other organs, naturally lead to 
changes in the composition of milk and normally 
the secretion lessens and ultimately stops before 
the next delivery. As a rule, the milk gets thicker, 
is of bitter animal-like taste and acquires an un- 
pleasant odour. It is a good practice at this stage 
to give the animal rest and let her dry off gradually 
in order that she may recuperate her health before 
a new lactation period begins. This is done by re- 
ducing the animal’s succulent food and gradually 
stopping milking. Periodical and careful emptying 
of the udder is necessary during this drying off 
period. In some animals, however, the natural 
tendency to marked changes in the composition of 
milk, and to stoppage of secretion toward the end of 
a succeeding pregnancy is not present, and lactation 
may continue from one parturition to another. 
Such examples of high type dairy cows are called 
‘ persistent milkers.’ Physiologically long continued 
milk production during pregnancy is an abnormal 
thing. 

Secretion of milk may be interfered with in 
milch cows due to rough handling, noises, fright, 
sudden anxiety, strange milkers or from sore teats, 
etc. The cow is then said to ‘ draw the milk up,’ or 
‘ will not give down. ’ This drawing up of the milk 
due to such causes indicates an intimate relation 
between the cow’s nervous system and the process 
of secretion, since the only possible connection 
between the noise, rough handling, etc., is by way of 
the nervous system. 

As the cow advances in age some of the alveoli 
are not regenerated. With each lactation period 
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after the animal has passed its prime an increasing 
number remains permanently inactive and breaks 
down, thus diminishing gland tissue and increasing 
interstitial connective tissue. Finally in the case of 
very old cows the udder becomes firm and hard and 
may not secrete milk at all. 

In England the ordinary dairy cows yield, on 
an average, about 600 gallons of milk per year. 
There are. however, many which give 1,000 gallons 
of milk annually. In 1922 the record cow was a 
non-pedigree Short-horn which yielded 26,145 lbs. of 
milk in 365 days (about 71*5 lbs. or about 35 seers of 
milk daily). Such cows, however, are only freaks 
and strange curiosities yielding quantity and no 
quality. 

The table on the next page gives the average 
lactation periods and milk yields of some of the 
Indian breeds of cattle and buffaloes. 
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3. The Art of Milking. 

The niilkiiiff of cows is an art requiring skill 
and experience. The process should be conducted 
quietly, gently, quickly, cleanly, and completely 
without any pain or annoyance to the animal. A 
gentle and expert milker will not only draw a com- 
paratively greater amount of milk from the udder 
than a rough and inexperienced person, but will 
do so with more comfort to the animal, who will 
stand pleased and quiet, placidly chewing her cud 
and letting down the milk copiously. It is no 
use spending a lot of money in getting good cows 
and devising scientific rations unless milking is 
efficient. A bad milker would do more harm by his 
clumsy and incorrect methods than an expert milker 
by neglecting scientific feeding. On the right and 
skilful performance of this operation depends to a 
considerable extent the success or otherwise of a 
dairy concern. It may be regarded as almost a key 
to the situation. 

In India Ahirs or Gawalas for cows, and Gujjars 
for buffaloes, constitute a bulk of the class of pro- 
fessional milkers. They are brought up to this parti- 
cular business from their youth and get well accus- 
tomed to their job. Unfortunately their absolute 
ignorance of hygienic principles and cleanliness, 
w’^hich is of paramount importance in the production, 
handling and distribution of milk, leads to the con- 
tamination of this Nature’s most nourishing and 
perfect food and later tells badly on the general 
tone of public health. They do not realise the im- 
portance of keeping foreign matter like dirt, disease 
germs or other bacteria out of milk. They do not 
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know that milk, when warm, forms one of the best 
media for the growth and multiplication of germs, 
which when taken along with milk may prove to 
be a positive danger to public consuming it. On 
the one hand, underfed cattle are housed under 
notoriously insanitary conditions, and on the other, 
milkers have no conception of personal cleanliness, 
and conduct the milking operation without the 
slightest attempt at preventing contamination. They 
wear dirty greasy old clothes saturated with filth 
and dirt which may he rubbed against the animal’s 
flanks during milking, introducing thereby a large 
niunber of evil bacteria into the milking utensils. 
They have a bad habit of washing their dirty fingers 
with the first few drops of milk to moisten their 
hands before milking; some may even spit on their 
fingers with the same object ; and it is not uncom- 
mon to see some of them spitting chew'ed beetle- 
leaves and tobacco on every side of them and blow- 
ing their noses between the fingers. Under these 
insanitary conditions they ‘ carry ’ disease from one 
animal to another and play an important role in 
the spread of contagious diseases in man, such as, 
diphtheria, typhoid fever, cholera, sore-throat, etc. 
Taking these factors into consideration one cannot 
but be surprised that milk, so very widely drunk, 
still continues to be so carelessly produced, collected 
and distributed. A widespread propaganda to en- 
lighten the public and professional milkers on lines 
of modem principles of cleanliness and general 
hygiene is imperative to get over the ill results of 
contaminated milk supply. Besides this, a pemici- 
Oiu practice of incorrect method of milking is pre- 
valent CFig. 6} esi)ecially among the Ahirs. They 
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grasp the teat with four fingers closing round it and 
work with the thumb doubled inside the palm of 
the hand, thus exerting heavier and unequal press- 
ure at the point high up on the teat which often 
gets bruised or permanently injured. Sore teats and 
thickening of the milk duct at that point ultimately 
leading to complete obstruction or blocking of the 
outlet is not an infrequent result. This practice 
should be discountenanced and the right methods 
adopted. 

An expert milker must know fully the preli- 
minaries to actual milking, how to milk and when 
to milk. He must possess some knowledge of the 
internal structure of the udder, of the mode of milk 
formation and how the thoroughness of milking may 
be effected. It is necessary that no detail, however 
minute and seemingly unimportant, bo left un- 
attended tc. 

To safeguard milk against pollutfon great care 
must be taken, and milking should be conduct- 
ed under as clean and sanitary conditions as 
possible. The milking place should be absolutely 
clean and the fioor on which the animal stands free 
from straw, litter or dung. If possible, thoroughly 
swill and wash the fioor with clean water before- 
hand. Dry and dusty hay or other such foodstufis 
should not be fed just previous to milking. Milk is 
very delicate and its flavour and keeping qualities 
are readily spoiled. It easily absorbs taints and 
odours. Scrupulous care should, therefore, be taken 
to prevent its pollution not merely by dust and dirt, 
but also from the smells and taints given off from 
dung heaps, rubbish and filth. These should not be 
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allowed to accumulate or remain near places where 
cows are milked. The cleaner the milk is kept, the 
longer it will keep sweet and wholesome. 



FIG. 7 Brushes for cleaning the flanks. 

The milker should ensure that the animal to be 
milked is healthy and as clean as possible. If any 
swellings ^ lumps or tenderness in the udder, sores 
on the teats, or blocked milk channels are observed, 
or the milk looks unnatural, the owner or other 
rmponsible person should at once be informed and 
proper veterinary help sought. The tail, flanks, 





KIO. S TmK row's ri)I>KK BEIX<i WASHEIi. ^’IO. <1 I HE COW S f’l. AXES BEIXO WASHED. 

To fun- I-’l! / Z-W; 


THE ART OP laiiKIMO. 


181 


the body in front of the udder and the udder itself 
should be clean. Any foreign matter of the nature 
of dirt, dung, dried mud, hair, crusts, etc., should be 
removed and the flanks washed down (Fig. 6) with 
a stiff brush (Fig. 7) as far as the tail reaches. The 
udder requires special attention. It must be well 
washed (Fig. 8), cleaned, and wiped dry with a clean 
dry cloth. The milker himself should wear clean 
clothes (Fig. 9) and wash his hands and arms 
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thoroughly with clean water before each milking. 
He should see that milking utensils are also scrupu- 
lously clean. A milking vessel with a dome-shaped 
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top (Fif?. 10) and fitted with a filter cloth is prefer- 
able. The milking vessels chiefly used in India are 
of the types of gavKas and icaltohies (Fig. 11) or 
buckets. Both are insanitary to use. The former 
are difficult to clean and the latter expose a big area 
for the dust and dirt to gain entrance (Fig. 12). To 
ensure cleanliness of milk vessels, they should bo 
scrubbed thoroughly first in hot water containing 
some soda and then scalded in boiling water. Last- 
ly, they should be turned upside down or allowed 
to stand in an inclined position until needed. The 
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milkers should keep their nails short, both for the 
sake of cleanliness and to prevent injuries from 
scratches. 

The cow is a very sensitive animal. She likes 
quietitude and regular routine. Any change of 
milkers especially for those with a rough touch is 
disliked and even resented by the animal ; and the 
probability is that the cow roughly handled by the 
strangers will become restive and ‘ hold ’ her milk 
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back. As a rule, the same milker should always 
milk the same animals. 

In England the cow is milked from the 
right side but in India the left side is 
usually taken for milking, and it has been termed 
the ‘ milking side. ’ This is preferred for two 
reasons ; firstly, because it is customary to 



The hooded pail excludes much of the dust and dirt that falls from the animal. 
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approach all the larger domesticated animals by 
their left side — it being most convenient for 
us, and secondly, because most men are right hand- 
ed, the right hand being stronger can be most con- 
veniently used to draw milk out of the hinder teats 
Avhich are difficult to reach due to their position 
between the hind legs. Whichever side is adopted 
and considered convenient, the same should always 
be used with the same animal. 

The order of milking the various teats differs. 
Milking from the same side is said to induce develop- 
ment of the side first milked. It is because the 
half of the udder milked first is worked with 
fresh strength and the quarters subsequently milked 
are not emptied so well due to the tiresomeness of 
the milker, and therefore they develop less perfectly. 
Teats may be milked cross-wise, or preferably, 
the forequarters together and the hind quarters 
together. Teats appearing most distended may be 
milked first. 

The milk must be squeezed and not dragged 
out of the teats. The first few streams of milk 
from each quarter must always be discarded so as to 
remove the bacteria which have gained access and 
collected in the passage of the teats between each 
milking. According to the experiments of Dr. 
Schultz it appears that the first drawn milk con- 
tains about 1,360,000 micro-organisms per cubic 
inch, while that drawn afterwards is sterile. Trout* 
using the first three to five streams as the fore-milk 
found an average of 3,900 bacteria per c. c. The 
remainder of the milk showed a count of 890 

♦Trout, G. M., 1929. Michigan Agr. Exp. Sta., ii No. 4, 172 
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bacteria per c. c. only. Freudenreich* found that 
the fore*nulk averaged 6,000 bacteria per c. o., the 
middle-milk 1,341 and the strippings 769. Again, 
Orla-Jensen f secured milk in sterile tubes after 
washing the udder and teats and found that the fore- 
milk from four quarters contained 16,000 bacteria 
per c. 0 ., the middle-milk 480 and strippings 360. 
Copeland and Olsen J determined that the fore-milk 
contained 6,989 bacteria per c. c., the middle-milk 
677 and the strippings 416. 

The actual operation of milking may be per- 
formed in two ways : stripping and fuU-hand milking. 
Stripping (Fig. 13) consists in firmly seizing the teat 
at its base between the front of the thumb and the 
fore-finger, and drawing them down the entire 
lengrth of the teat, pressing it simultaneously to 
cause the milk to flow down in a stream. This 
action is repeated by quickly taking the hand to the 
base of the teat again. Both hands may be used, 
each holding a different teat and working alter- 
nately. The two nearest are milked first and then 
the two farthest. Full-hand milking (Fig. 14), on the 
other hand, is done by grasping the teat with the 
whole hand, and pressing it against the palm with the 
fingers. By maintaining a quick succession of alter- 
nate compressions and relaxations the alternate 
streams of milk from the two teats sound like one con- 
tinuous stream. Full-hand milking removes milk 
quicker than stripping because of no loss of time in 
ehangdDg the position of the hands. Cows with large 


*V’«a Freudsnreieh. 1904. OentrL f. Bakt., 2 abt, xiii, 381. 
iOitaJenseiu 1921. Daily Baoteriology, p. 21. 
tCopeland 4b Olsen T. M. 1929 S. Dakota A.gri. Sta. Bnl. 218 
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teats and bnffalo-oows are milked with the fall*hatid 
method, but in milking small cows with smaller teata 
tliia method does no^ help much and stripping haa 
got to be adopted. Fall>hand milking stimulates 
the natural sucking of a calf, pressing the teats 
more or less steadily and eq[U<illy on all sides, and is 
preferred. In stripping the teats are pressed un- 
equally and more friction is caused by repeatedly 
sliding the fingers and thumb up and down the 
teats more than is necessary. This produces undue 
irritation of the skin and easily causes sores. It 
also causes a certain amount of unpleasantness to 
the milker who has got to lubricate the teats fre- 
quently with milk or water. No such exi>edient is 
required in the full-hand method. Further, stripp- 
ing is more painful to the animal and cannot be 
employed when teats are chapped, cracked, sore or 
affected with cow-pox. Inspite of those drawbacks 
when all milk that is available is drawn out by 
the full-hand method, stripping should be resorted 
to with a view to milk the animal thoroughly clean 
of all milk that can possibly be taken out. The last 
drawn milk is called ‘ atrippings, ' and is found by 
testing to be richer in fat than the fore-milk. Thus, 
if an animal is not milked dry and stripped efficient- 
ly the richest part of the milk is lost. The milker 
should imitate the greedy calf which sucks the last 
drop out of the teats. Thorough milking causes a 
greater flow of blood to the udder, and it is from 
the blood that all material for the further develop- 
ment and for forming more milk must ,be sought. 
A full udder inhibits further formation of milk, 
whilst emptying the udder well promotes milk yield. 

The ordinary method of stripping the animals at 
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desirable to milk with dry hands. Moistening the 
teats or fingers with the first few drops of milk or 
water to facilitate the milking operation is a perni- 
cious habit and should never bo allowed. It only 
results in washing the hands in milk, because the 
moisture with which tlie hands are web will cause 
the bacteria on the milker’s hands or on the outside 
of the teats to run down and get mixed up with 
the milk. 

Many people hold that wet-hand milking is the 
natural method of milking, because it imitates the 
action of the calf in suckling. On a closer scrutiny 
this has been proved not to hold good. The calf does 
strip and pull the teats but retains them practicall.N' 
in one position, giving the udder an occasional push 
upwards. Apart from that, one must bear in mind 
that judging from an economical point of view, tli<^ 
natural plan may nob be the best. Improvement 
in any branch of science is not necessarily measured 
by the degree of tenacity to which one clings to 
natural plans, but rather by the degree of our im- 
provement on Nature. The calf is a wet milker for 
the very obvious reason that it has no choice of 
systems. Clean milking is imperative and this can 
be accomplished affectively with the dry hands. 

Wet-hand milking very soon makes the teats 
look harsh and dry, and later, chaps, cracks and 
sores make their appearance which prove to be very 
troublesome and painful to the animal. When cracks 
and sores have formed the affected teat, after milk- 
ing, should be steeped in a cupful of a weak solution 
of lysol or any other antiseptic lotion and then 
dried with a clean cloth. Thereafter, the part should 



THE ART OF MILKING. 


143 


be smeared with carbolised vaseline. Zinc ointment 
to which a few drops of carbolic acid have been 
added also serves the purpose well. Stripping should 
not be allowed in such cases ; it aggravates the 
trouble. 

In our country practically every milker is habi- 
tuated to wet-hand milking. He wets his hands, 
<?auses the fingers to drip when milking and not in- 
frequently dips his fingers into the milk in the vessels, 
thus contaminating the whole milk badly. This is a 
<lirty practice. Under such conditions it is no wonder 
to find cows in large numbers suftering from mani- 
fold udder and teat troubles. From statistics ob- 
tained from the Outdoor Clinique of the Punjab 
Veterinary College, Lahore, the author has found 
that out of 874 female bovines treated during the 
year 1925, no less than 151 or 17*5 per cent, nearly 
were victims of teat and udder aftections. This is 
mostly duo to wet-hand milking, keeping irregular 
hours, objectionable and incorrect methods, incom- 
plete milking and bad management of milch 
cattle. 

Milking should be done regularly at the same 
hours each day. Cow is a creature of habit and 
her udder works steadily and regularly. Irregu- 
larity in milking hours disturbs the animal’s yield. If 
continued it is also believed to exert a harmful influ- 
ence on the work of the cow during her entire 
period of lactation, the evil becoming gradually and 
increasingly more prominent and finaUy closing the 
milking period earlier than it would have closed, had 
the milking been done regularly every day in the 
week. 
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appetizing: food. Moreover, the longer the milker 
takes to draw out milk, the more are the chances of 
the animal becoming restive. An expert milker, 
who does the job quickly, getting a ‘ head ’ on the 
bucket, so to say, gets a greater amount of milk 
and richer in fat than a novice. 

Dr. Crowther in 1904 found a remarkable differ- 
ence in the milk yield of cows when milked by an 
expert and a novice. One cow, on the days she 
was milked by an expert, gave on an average 11’3 
lbs. per day, but when milked by a novice she aver- 
aged only 9‘4 lbs. per day. The average proportion 
of fat obtained by the expert was 4*2 per cent, 
against 2*5 per cent, by the novice. In later experi- 
ments ho found the great importance of quick milk- 
ing against slow milking. In one experiment he 
found that by quick milking 10 per cent, more milk 
and 30 per cent, more fat were obtained. 

Cows possess a highly developed nervous organ- 
isation, and a complete harmony between the milker 
and the cow is necessary. They should be handled 
with tenderness and good judgment. Gentleness 
encourages milk secretion ; roughness shocks the 
nerves and the reflex impairs secretion. If the 
animal is troublesome, naturally unaccommodating 
and kicks and knocks, no amount of swearing at 
her, abusing or striking will ever make her any 
better. The best in such cases is to be gentle and 
kind. Milking affords a certain amount of pleasure 
. to the animal and she will soon learn to be quiet 
and docile. 

Some cows are ‘ hard ’ to milk and would require 
great exertion on the part of the milker to remove 
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the whole of the milk, while others would ‘ let 
down ’ copiously even with the gentlest handling 
and before the pail can be got under them. Cows 
are frequently hard to milk at their first calving, 
but usually improve with judicious milking or suckl- 
ing the calf. The udder of a gentle cow and the 
one that lets down easily generally possesses a soft 
and pliable skin covered with short, fine silky hair, 
whilst that of a ‘ hard ’ one possesses a rough and 
thick skin, tough like tanned leather. In some cows 
the teat openings are abnormally small and such 
animals are often hard to milk. Hard milking may, 
in general, be considered as an abnormality, and in 
most instances it is the result of infection, injury or 
growth on the lining membrane of the teat canal, 
near the orifice or the part up above close to the 
udder. In such cases expert veterinary advice 
should be sought. Undue surgical interference by 
quacks like Gawallas or Gujjars should be discour- 
aged. They frequently push in quills of feathers or 
dirty reeds to widen up the duct and remove block- 
age. No attention is paid to asepsis or antisepsis. 
As a result, the animaPs most useful part of the body 
is badly spoiled for future work. 

In milking, the teats should not be drawn beyond 
their natural length. For a ‘ wet-hand ’ milker 
milking seems an impossibility if the teats are not 
drawn and stretched. This unnecessary stretching 
of the teats has been described by a famous farmer 
as ‘ rather like the action which a thief would make 
when stealing the milk from the cow. ’ A ‘ dry- 
hand ’ milker does not need it, and once the dry- 
hand plan is learnt it is found to be much the easier 
of the two. For the sake of cleanliness also it is 
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the close of milking may witJi advantage be replac- 
ed by the so-called method of ‘ after-milking ' or 
• clean milking, ’ introduced in dairy economy by 
Hegelund, a Danish veterinarian. The method has 
been proved to be of great value in developing the 
milk yield of the cows, in increasing the fat content 
of milk and in preventing mastitis (inflammation of 
the udder) during tlie early period of lactation. In 
this the udder is thoroughly emptied by stimulating 
the secretion by massage. The method has been 
adopted as a routine method of after-milking by 
.some of the most progressive dairies in Denmark and 
America with useful re.sults, and is worthy of trial in 
India also. 

The manipulations of the udder in the Hege- 
lund’s method of milking may be described as 
follows, assuming that the milking side is chosen to 
be the left side of the animal : — 

First Manipulation , — ^The left quarters of the 
udder are pressed against each other with the right 
hand on the hind quarter, and the left hand in front 
on the left fore quarter, the thumbs being placed on 
the outside of the udder and the fingers in the divi- 
sion between tlie two lialves of the udder. In the 
case of a large udder only one quarter is grasped at 
one time. The hands are then pressed towards each 
other and simultaneously pushed upwards toward the 
animal’s body. This exerts a massaging action on 
the udder and stimulates the secretion of milk. This 
manipulation is repeated three times and then is 
followed by milking out the quarters. The manipu- 
lation is repeated again until no more milk is obtain- 
ed. The right quarters are then treated in a similar 


manner. 
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Second Manipulation . — ^In this the fore quarters 
are milked each by itself by placing one hand on the 
outside of the quarter, with fingers spread and the 
other in the division between the two fore quarters. 
The hands are then pressed against each other and 
the teat milked. The hind quarters are milked by 
placing a hand on the outside of each quarter in such 
a way that the fingers are turned upwards with the 
thumb just in front of the hind quarter. The hands 
grasp the quarter and are lifted and then lowered to 
draw the milk. This is repeated until no more milk 
is obtained. 

Third Manipulation , — The fore teats are loosely 
grasped with the hands and the quarters lifted with 
a push towards the body of the animal. This 
manipulation imitates the buttings of a calf while 
suckling, and the glands are shaken, so to say, by 
being pressed between the hands and the abdominal 
wall. After three such pushes the milk is drawn. 
The hind quarters are treated in the same manner 
until no more milk is obtained. 

The only disadvantage of this method is that it 
requires additional labour and time, but a correct and 
appropriate handling of the uddor is ensured together 
with holding down tlio jnilkers to thorough work. 

Milking should be done fast. A cow will give 
more milk when milked rapidly than when she is 
milked slowly. It is during the process of milking 
that a greater part ot milk is socrct/ed. Tins is saia 
to be duo to the stimulation produced by the action 
of milking. The action is very similar to the 
formation of saliva in the mouth from the stimula- 
tion of the gland by some savoury smell, taste or 
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After the milking is finished the animal should 
be patted in a soothing way and a few kind words 
uttered to her. 

The common practice is to milk animals twice 
daily. The period between morning and evening 
milking should be as nearly of the same length as 
possible, viz., an interval of twelve hours should be 
left between each milking. In the case of very 
heavy milkers and where records are required, pro- 
bably an extra milking would bo needed. It is 
thought that milking a cow three times daily or 
more frequently stimulates the udder to increased 
activity, and tlie yield becomes correspondingly 
more. But the stamina, digestive possibilities and 
increased milk yield in an animal are limited, and in 
the interests of preserving milch cows in good 
breeding condition and sound health, it may be said 
that no more than two milkings are necessary except 
in the case of a few very high type animals. Allow- 
ing the udder to become unduly distended with 
milk, on the other hand, by failing to milk, is a 
cruel and dangerous practice. It may lead to inflam- 
mation of the udder, and often results in the loss 
of one or two quarters. It may also prove fatal in 
a few cases. 

^ ^ ^ * 

4. Milking Machines. 

Milking Machines* (Fig. 16) are quite recently 
introduced in farm economy and in the West they 
have attracted much attention. Most of these 

The chief types of making machines are The Wallace, 
The Alfa*Laval, TheLawrence-Kennedy,The Lister, The Amo, 
The Gane, The Vaccar, etc., etc. 
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machines work by intermittent suction, thus imitat- 
ing more or less the sacking of the calf. The chief 
advantages claimed by the exponents of these 
machines are that the disease's of the udder and 
teats are greatly reduced, milk is obtained clean 
and wholesome, and that the labour is reduced and 
relieved of the irksome work of hand-milking to a 
certain extent. Many conflicting views are held as to 
the superiority between machine-milking and hand- 
milking. A short description of the Alfa-Laval 
Milking Macliiuo. however, is given to under- 
stand the principles underlying (In' working of these 
machines. 

The Alfa-Laval Milker claims to roprodnee the 
natural process by which the calf sucks its mother’s 
milk by the combined action of pressure of its 
tongue against the teats and the suckling action of 
the mouth. 

The following arc the parts of tlu* installation. 

(Fig. 16) 

The pulso-pump which is of tli<^ horizontal 
rotary type without any valves produce's the neces- 
sary vacuum and creates the pulse for ma.ssaging 
the teats by the pulso-makcr fixed on to the end of 
the pump. There are two pipe lines, one being 
smaller than the other. The larger of the two con- 
veys the steady vacuum whilst the smaller one, 
called the pulso-pipe, conveys tlui pulsations. Due 
to the regular speed of the pump the pulsations 
created and transmitted to the teat cups are also 
fixed and regular, such that the pulsations cause the 
milking to be carried out at a correct rate. The 
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machiiiery is also fitted with vacuum gauge and con- 
troller pulso-relay and sanitary trap. Milking 
machine itself consists of the milk pail with its cover 
holding about 18 quarts, 4 teat cups with a pulse- 
distributor and milk claw and tubes for the trans- 
mission of air and milk. The teat cups are made of 
bronze, corrugated on the outside and nickel plated. 
The inner surface is made of very smooth rubber 
liner which is non-adhesive to milk and will not 
(?rack. The liners are about the only parts of the 
machine which require renewed at. intervals. 

Electric milking apparatus* has also recently 
come into practice in England, and a great saving 
in the cost of production is claimed by the use of this 
equipment. 

* :jc :J« :ie 

5. Milk Becords. 

All annual milk record is really the history of 
the work of an animal during twelve months, and 
servos as a pointer to profitable production and pro- 
fitable breeding. The essential feature of milk re- 
cording is the determination of the milk yield of 
each cow in the herd. Immediately after milking, 

each cow’s yield is accurately recorded in a proper 

register and the total yield estimated after a year. 
The weighing of milk by a suitable spring 
balance (Fig. 17), of which many patterns can be 
obtained, is a ready aiifl certain means to this end. 

*Mr. F, Swarbrick, Borough Electrical Engineer, Basing- 
stocke, installed in August 1925 an electric milking apparatus 
on the farm of Mr. Tom Bowden, Sherborne, St. John, where 
bi dairy cattle are milked daily in one and a quarter hours 
with the current consumption of electric motor of 2*475 units. 
Only one man and three lads are required to do the whole 
work. 
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It may be set on a tripod in a coiiveuient place, and 
as each cow is luilkod, the milking pail is hung on 
the handle of the machine when the index hand 
records the total weight. From this the weight of 
of the pail is deducted and a(*.ciiratc weight of the 
milk entcivd in the register. 

Since the adoption of this syslcin of milk re- 
cording in tlio Western (‘ountrios many leaks in the 
e*onoiny and managoinent of dairies liave been 
stoppo<l and womlerful improvements achieved. 
From the eeonoinie standpoiiitj however, no milk 
]*ecording scheme should bo considered (complete 
unless it includes the determinatiou of the total yield 
of buttm'-fat in addition to that of milk. This necessi- 
ty is easily recognised when we eonsider that th(‘ 
value, of milk depends upon its composition as is the 
( iise in cheese and butter-making. Leaving that 
aside, wliere milk is sold irrespective of its composi- 
tion, subject to the legal minimum requirements, it 
is also advisable to know its content of fat for the 
simple reason that, other things being equal, the 
cost of producing one inaund of 5 per cent, milk 
would obviously be> higher than that of an equal 
({uaiitity of per ( oiit. milk. 

Tliere is no iloubt about the fact that keeping 
of milk recor<ls of individual animals and testing for 
bntter-fat in volves more labour and expense. Real- 
ising that the people in India are yet too back- 
ward in (‘ducatlon to grasp the usofiilriess of the. 
practical application of scientific achievements, and 
keeping in view tlie existing low standard of Indian 
drairics, perluxps it would be gener'ally expedient in 
tlie initial stages to aim only at the recording of 
milk yi(dd weekly. WJien such a scheme is found 
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to be firmly established and its advantages realised 
further steps for testing of butter-fat and keeping 
of feeding records can be adopted. Some people are 
of opinion that fort-nightly or monthly weighings 
afford a fair guide to the yield, but it has been found 
not to be sufficiently accurate to be of real value. 
They do not enable one to detect sufficiently 
i|uickly, if at all, when a cow is ill, to gauge readily 
and accurately the effect whicli alterations in food 
have on the yield of milk ; and they afford a bigger 
margin of error in calculating the records than when 
weighings are made <laily or weekly. In England 
t he Ministry of Agriculture prescribes weekly weigh- 
ings unless it is desired to take records daily. 

The chief advantages of milk recording are that 
the average milk yield of the cows in a herd is in- 
<*roascd by the elimination of the poorest milkers, 
and the phenomenal [)roducers that have a breeding 
value beyond that oF tlic value of actual milk yield 
can be located. By the removal from the herd of 
the poorest milkers and by using the phoiiomenal 
ones as the foundation for futuri'. development of the. 
herd, a double improvement can be accomplished, 
and better prices realised for the bulls, cows and 
calves that arc bred for sale. These better prices 
are a direct c.onsc([uence. of the high milk yields of 
the dams and the good milking i)edigroes of the 
sires. Underlying the system is tlie proved fact that 
cows capable of giving high yields of milk as well 
as bulls bred from such cows are able to transmit 
this cliaractor, in a greater or less degree, to their 
progeny; and without the help oF milk records the 
milking capacities oF cows in a herd cannot bt3 ac- 
curately estimated. 



160 KEEDINa AND MILKING OF COWS. 

Keeping of milch cattle purely for home 
necessities or for dairj'^ work is funda- 

mentally an economic problem. The two 
main essentials of a dairy cow are ability to produce 
economically and the ability to produce otlier coavs 
that will do the same thing. The more civilised 
Westerner recognises thiseconomic situation and reaps 
the benefits. The position of cattle industry in 
India, on the other hand, is curious. An overwhelm- 
ing majority of the population of the country holds 
the cow in extreme veneration and love purely on 
sentimental grounds, and owing to this the elimination 
of useless animals is rendered an impossibility. Tin* 
result is that many millions of cattle are economic- 
allj^ unprofitable, and mean a heavy drain on the 
resources of people. On a rough estimate there are 
about 15,000,(XX) cattle which are itseless and of no 
value wha^>ever. If the life of these animals in taken 
at 6 years, and the value of food consumed by each 
at Rs. 10 per annum, the total money spent appar- 
ently without any profit would amount to Rx. 
760,000,00p, annually. This a very conservative 
estimate bpt is enough to demonstrate the cause of 
proverty of Indian people. Useless animals con- 
sume the food that is needed for useful animals. It 
is not the cow here that is keeping the people, but 
the people are keeping lier, whereas its revT^rsc' 
should be the case. India’s vital industry is agri- 
culture and t;he cattle constitute an integral portion 
of the wealth in it. Every attempt which can bt‘ 
analysed and proved on economic and scientific lines 
to be useful for tlie development of the cattle in- 
dustary of the country should be tried, and no other 
fantastical and antiquated scheme launched. Re- 



MII.K 3^EC0IIDS. 


151 


contly some of the Government Breeding Farms and 
-Dairies have been started which are doing extremely 
well, but what is more especially needed is that the 
people should be educated and initiated into the 
useful systems by the help of vigorous propaganda 
work. It is the ignorant class of people who own a 
bulk of the cattle population and deserve consi- 
deration. 



152 



A P P E N D I C E S . 


1»3 




Appendix I. 



350 ioo 450 SOO SS 555 S3» 700 MO fiM 955 1 %^ 











Appendix II. Average Chemical Composition of Common Indian Foods. 


. to 

^66 

“1 

PQ 
o . 


^-1 

pcj fS§ ^ 

d ^ 6 tl ^ 


•ojqi^ 

opnjQ 


g • 80 ^' 8 jp 
d -^qoqjBQ 


•saio^oj^ 




kO 

CO 

o 

00 

CO 

o 

(M 



lO 

OJ 

^-4 


CO 

di 


io 


•rH 

T— < 



ii-H 

rH 


00 

Cf) 


CO 

(N 


00 

00 

00 

■»-H 

(N 


aj 

00 


6 


CO 

Ol 

CO 

CO 

CO . 

(>» 

CO 

T— 1 

cn> 

(M 

t^ 


r-^ 

(M 

o 

l>- 

Oi 

CO 


▼H 


6 

y-mf 

bi 

0^1 

00 

lQ 




o 

CO 

»0 

:p 



a> 




lO 


CO 

CO 

-+< 



00 

Oi 

o 

OJ 

8 

a> 


O 

(N 

1;- 

rH 

CN 

CO 


1-^ 

CO 

d<i 

CO 

Oi 

t-H 

O 

00 

t-H 

SB 

88 

00 

6 

'N 

»b 

Oi 

Oi 


T-H 






>— <v d © d ® 

a u 3 *-• 5 ^ 

C5 ? « 2 C6 C8 

^ S tJD.2. bC 

;ta '3 S» 9 

H O 00 H 


c3 

Ot C 5 ^ <t 3 

J is § i 3 ^ ^ 
ps“g”o 



s. 


o 

o 


:s 

s §S''3 

gC5 55 1 

$-1 

« 

if 



as 

d 

§ 

*3 

cs 

5Z5 O 


H 






Bajra Bullrusli Peimisetum 7*07 1*94 43*99 1*33 37*63 8*04 Ditto 

millet typhoideum 

Arharbhusa Pigeonpea Cajanus 8*81 11*01 44*67 4*40 19*23 11*87 Ditto 

chaff indica 

Channa Gram Cicer 8*41 3*65 45*86 2*27 26*71 13*11 Ditto 







Appendix 11. {continued.) 


S 







2«l . 

S M 

O 


a> 

SI 

=e' ■ 


'o ^ A CO Oi 


■&i^o 

^ . r> 
h 3 rM 

3,“ p,^gi=lS 

3 &S ^ - s 

2>5 gp[; 


» 

d 


CD 

nd 

o 

o 

^cd o 
Wq8| 

*^.2 
-d ^ 

'o 

U KH 

a ° 


coo 

^ ^ 

■♦3 43 

5 S S 


o 

43 

P 


05 

O 

CO 

8 

o 

o 

O 

o 

o 

Ol 

tH 

CO 


CD 


CO 

CO 


OJ 


bi 

*»H 

O 

P 

bi 

bi 

1 

(M 









fH 

o 

8 

Q 

o 

o 

o 

CO 

»o 


lO 


Ol 

CD 

iD 

lb 

o 

6 

t-H 

bi 

O 

bi 

cb 

bi 

04 


Ol 





tH 


05 

CO 

>-0 

o 

O 

O 

8 

o 

o 

X 

CD 

o 

»o 

CD 

CD 

CO 

lO 

6 

p 

cb 

CO 

CO 

6 

bi 

bi 

tH 

Ol 

CO 

CD 

o 

o 

o 

o 

8 

o 


CD 

wH 

lO 


oi 

CO 

04 

00 

00 

6 


6 

00 

bi 

O 


•o 

04 

CO 

!>• 



i>- 

ID 


05 

00 

o 

8 


o 

»o 

o 

cp 

o 

CO 

O 

•»H 

o 

cp 

bi 

05 

CO 

6 

05 


05 

6 




T— 1 

wH 




tH 


tH 

oi 

o 

~8 

o 

cp 

o 

CO 

s 

o 

»o 

o 

o 

(N 

Co 

00 

o 

P 

bi 

bj 

bi 

bi 



i-H 

T-l 

tH 

tH 

iH 

rH 

rH 


d 

|a 

2 t>D 

' d g 
-*s1 


fl .52 

list 

§ d *d ^ 
•2 § ^ d 

s a s s 

fS.lm “ 


a I 


^ < 4 / CC 

n3 ^ 

'r^ rg 

•«1S 

P ^ Cs3 


> 


& 

O 


ce 

® d 




a £ 

d C3 gg TO 

d 2 g 

QD’Tj 03 -43 E3 fcH 

^ S > «« -2 ® 

O > CO rt o 

OQ H 


p>> 

ig-d 

=3 ^ 


od 

«8 C! 

2 Sns g 
.d c3 o £ 
1.*C c8 

>D/d CO 


rb 


d ® a> 

^ 3 -S 

3 d 

m 


o 


5 rd 

® 'd -43 

^ d ce 

CD O 


'S 

J<1 

..4 CO 

a d 



Eagi I Eagi Eleusine 12-50 5-90 74-60 0-80 i 3-60 2-60 Ditto, 

(whole) coracana ’ 



Appendix II. (fiontinued.) 




i P Q 


Oi 

o 

*r* 

tH 

210 

00 

cp 

OJ 

c 

CO 

»o 

CO 

▼-^ 

p 

lb 

lO 

CO 

4*1 

CD 

<N 

04 

p 

00 

0 

L>- 

01 

o 

3 

OJ 

CD 

o 

1— I 

9* 

lb 

OJ 

»b 

? 

lb 

i'^ 

4*1 

!>• 

p 

I*'* 

(M 

CM 

4h 


o 

tH 

o 

p 

tH 

»o 

00 

p 

lO 

CD 

00 

CO 

A. 

-ri^ 

05 

CO 

CO 

(M 

00 

CO 

(M 

p 

i—l 

GO 

00 

lb 

Oi 

CO 

tH 

05 



Q 

lO 

»o 

Ol 

X 

o 

:!! 

CO 

CO 


-f 

o 

»p 


tH 

rH 


o 

05 

(M 

CD 

00 

6 

▼H 


CD 




bi 

lb 


CD 

L>. 

I'- 

CO 

(M 

(M 

(M 

Oi 

04 

tH 

I 

o 

o 




05 

■r^ 

05 

GO 



»p 

ip 

p 

p 

Oi 

<N 


o 

CO 

p 

tD 


t— ^ 



L- 

00 

05 

6 

CO 

05 


1 

1-H 


T-» 

't-l 

r-t 

tH 

<M 

1-H 

r-4 


I 



o 

O 

05 

<M 

lO 

ip 

p 

00 

(M 

bi 

bi 

05 


CO 1 



r: ® ?? 0) S <D 5 

S b ^ b 'p, 

C3 03 <y c3 cS J;;^ 

3 o 3 ^3 5s 
H "-w ‘■'O' 


T3 .—X 
cj <D I '-r 

•f i'tll'S I 

1*1^0 s J 

pq pq o 


S ^ 

:3 cs 

»w « « 

O f-s >-» 


CO 01 CO 

CO p OJ C<1 

io l-- CD 


Kfi 





bean I soja ! • . .. 

Mash Green and; Phaseolus 10‘80 ;2'2'20 j 2*70 | '>*B0 i 4.‘-[v) 

blaokgrami mungo j 


Appendix II. [conlinued,) 



carota Feeding/ lyi 

Shalgham Turnips Brassica 90*60 | 1*40 I 6*90 0*20 s 1*10 0*90 Ditto. 

rapa 1 

Alu Potatoes Solanum 78*80 i 2*20 17*40 0*10 0*40 1*10 Ditto. 

tuberosum 
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Appendix. III. 


The fi< 4 'ures in this Appendix in columns 6, 6, 7 
and 8 are entirely borrowed from Western authori- 
ties, since results of digestibility tests of the various 
Indian food-stufFs are not available in the country. 
Column 9 in the tables in this Appendix gives the 
authority for the figures and the following is the key 
to the abbreviations used. 


H. Si M. 


K. 

l>. 


1 iind . 


AV. 


Henry & Morrison — from the digestion 
trials reported by the State Exy^eri- 
ment Stations and the United States 
Department of Agri culture, as given in 
their book ‘ Feeds & Feeding’, 1917. 
Kellner — as given in the March, 1920 
issue of ‘Farm Feeding’ by Dr. Charles 
Crow t her. 

Linton — as calculated from his book 
‘ Animal Nutrition and A'cterinarv Diet- 
etics ’, 1927. 

Mentzel & Lengerke’s Dandwirtschaft- 
iichc Kalendcr, 1914, as given in 
Hcnr^" & Morrison’s book (Fc(‘d & Feed- 
ing), 1917. 

Lindsay — from Massac huselts (Hatch » 
Experiment Station Report for 1911, 
as given in Henry & Morrison's book 
‘ Feeds & Feeding’, 1917. 

AVood — as calculated from his pamphlet 
on ‘ Rations for Ijivostock, ’ 1922 


(Note) Figures in column 4 are arrivctl at by sub- 
tracting figures given in column lieaded 
water (4) in Appendix fl from IDO. 
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Appendix V 

Table sbowing requirements of digestible 
nutrients for maintenance purposes by cattle of 
varying weights. 

{Modified Wolff -Lehmann Standards) 


Body 

Weight 


in lb.s. 


A 


100 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

900 

950 

1000 

1050 

1100 

1160 

1900 


Total 
dry matter 


in lb.s. 


3- 3 

4- 5 
.5‘5 

6- 4 

7- 3 
8T 

8- 9 

9- 7 

10- 4 
111 

11 - 8 

12- 5 

13- 2 

13- 9 

14- 5 
15T 
1.5-7 

16- 4 

17- 0 

17- 5 

18- 1 

18- 7 

19- 3 


Digestible nutrients in lbs. 


„ .. Carbo- 

Protiens hydrates 


c 

D 

0-138 

1-38 

0-184 

1-84 

0-227 

2-27 

0-265 

2-65 

0-300 

3-00 

0-325 

3-25 

0-368 

3-68 

0-400 ' 

4-00 

0-431 

4-31 

0-460 

4-60 

0-489 

4-89 

0-518 

5-18 

0-545 

. 5-45 

0-573 

5-72 

0-698 

5-98 

0-624 

6-24 

0-650 

6-50 

0-675 

6-75 

0-700 

7-00 

0-724 

7-24 

0-748 

7-48 

0-772 

7-72 

0-806 

8-06 


Fat 


E 


0019 

00-26 

0-032 

0-037 

0043 

0-047 

0-052 

0-057 

0-061 

0-065 

0-069 

0-074 

0-077 

0-081 

0-085 

0089 

0-092 

0-096 

0-100 

0-103 

0-106 

0-110 

0-113 
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Appendix VI. Ration Statement No. 1 

Ration Table. — Chintaldevi Cattle Farm, 
South India. 


Class of Animal. 

Eice bran. 

Groundnut 

cake. 

Ragi or sajja 
; flour. 

Horse gram. 

Salt. 

Mineral Mix- 
ture. 


i 

tb. 

tb. 

lb. 

tb. 

oz. 

oz. 

Milch Cows : 







Class A . . . 

3 

3 

1 


2 

1 

Class B ... 

2 Vs 

2 Vs 

1 


2 

1 

Class C ... 

2V. 

2 

1 


2 

1 

Parturition Cow.s 

3 

2 

I 



2 


Dry Cows and Heifers 

2 

2 



IV 2 

1 

Calves : 


1 





3 to 6 months 

1 

1 

v.l 



Vs 


6 to 12 months 

IV 2 

1 I 

... 


1 

% 

Special young Bulls 

IV. 

2 


1 

1 

2 ! 

1 

Young Bulls over one 3 ear ? 

2 

2 

... 


2 

1 

Breeding Bulls 

2 

3 


... 

2 


Work animals 

3 

3 



2 



Class A. ... giving 15 lb. milk per day and over. 

Class B. . . . giving 10 to 15 lb, milk per day. 

Class C. . . . giving 10 tb. and less of milk per day. 

(Data kindly supplied by the Deputy Director of Agri 
culture, Livestock, Hosiir Farm, on request.) 
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Clreen roughages consist of cholam, maize, Guinea grass, Elephant grass* lucerne aiiU green grass, etc 
according to their availability. 

Dry roughages consist of mostly cholam straw, paddy straw and ragi straw. ^ ^ 

(Data kindly supplied by the Deputy Director of Agriculture. Livestock, Hosur Cattle Farm, on requests) 


Appendix Vt.— Ration Statement No. 3 

Batioa statement of the Imperial Institute of Animal Husbandry & Dairying, Bangalore. 
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Cowa 10 lbs. to 15 lbs. 
Cows under 10 lbs. 
Dry cows. 




Appendix VI. — Ration Statement No. 4, 

Ration statement of the Co-operative Dairy Farm, Dogaohia, for the week ending loth December 1926. 



Calves— 3 to 4 months 



Appendix VI« Ration Statement No. S 

Ration Table, — Buffalo Breeding Station^ Guntu7\ 
South India,' 


Class of Animal. 

1 Bice bran. 

Groundnut 

cake. 


lb. 

lb. 

Milch Buffaloes : 



Class A. 

a i 

2 

Class B. 

1 

2 

Class C. 

2 1 

IVs 

Buffaloes due to 

2 : 

1V.| 

calve. 



Heifers over one 

2 ! 
^ 1 

1 

year. 

! 


Bulls over one 

91/ 5 

- /Sj 

1 

year. 



Breeding Bulls... 

5 1 

vk 

Calces ; 



il to (5 mouths. 

1 i 

v-i 

6 to 12 months. 

2 ! 

1 





t 



Cotton seed 

•Salt. 

B 

Gi 

o 

OQ 

o 

Fish meal. 

i Bone-meal am 
1 lime. 

! Grass hay. 

lb. 

oz. 

lb. 

! oz. 

1 

1 

uz. 

1 

lb. 

9 

1 



a 

15 

1 

1 



i3 

15 

1 

1 



2 

15 

1 

1 



2 


1 

1 



2 


1 

1 

1 

1 1 

2 

15 

1 

1 

1 

■vi 

! 

i 


15 




1 

j 


5 


1 ” 


1/^ 

! ' h. 

8 


Tlie quantity of bulky focUlor has been reduced in 
some owing to the fact that there is plenty of bite 
in the reserve. 

Dry Buffaloes are not being fetl with corKOiitrates 
owing to the reason cited ahov<?. 

Class A yielding 15 11:). of milk or over dail^^ 

Class B yielding 10 to 15 11). of milk daily. 

Class C yielding under 10 lb. of milk daily. 

(Data kindly supplied by the Deputy Director of 
Agriculture, Livestock, Hosur Cattle Farm, on 
request.) 
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Appendix VI. Ration Statement No. 7 

ilation Statement of the Imperial Cattle Breeding Farm, Karnal, Punjab. 
• Mixture j Charri | Fresh | Separated 1 Bhoosa I 



(Data kindly supplied by Mr. F. E. Traynor, Superintendent, Imperial Cattle Breeding Farm, Karnal, Punjab), 
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‘Jungle Grazing on dry grass for 5 hours § Jungle grazing on some dry grass, 

tdo. Poor Grazing ”do. on dry grass 

t do. very Popr ,, ^ plenty of green „ 
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Appendix VII. 

Availability of Green Fodders at the Jehaiigirabad farm, Hultan District. 


Eemarks. 


Names of the green fodders. 


X 

■inoK 

X X 


XXX 


1 

X 

X 

X 

X 


X X X X 

*0ziT?x\r 

'X X X X X X X 

X X 

*iCii0S 

•nuuj) 

X X 

X X 

*Jt3Ai‘C£* 

X 

X 

X 

X 

X 


X 

X 

X 


XX X 

•sciiiurij^ 

XX X 

•0UJ9Onrj 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 


X 

X 

X 

Month. 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 







Appendix VIll 

Availability of Green Fodders in the Punjab. 
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Appendix VIII. — {conid.) 



time in July. 





Gram Cicer arie- Channa 15 seers Broadcast or in February and It should be ^ven in 
' tinum lines. Middle of March, small quantity and 

I September to judiciously, otherwise 
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Appendix VIII — {contd) 
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Appendix IX. Calving Table (Cows), 

(For (dtemate days only.) 
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INDEX 


A 

Accessory food factors, 27 
Adhiara system, 62 
Albumin, 13, 17 
Amino-acids, 18 
Anatomy of udder. 111 
Animal products, 105 
Anti-rachitic factor, 29 
Artificial respiration, 68 
Ash, 10 

B 

Bajra, 95 

Balanced ration, 39 — 47 
Barley, 96, 100 
Beri-beri, 29 
Bhoosas, 97 
Bran, 104 
Bulk in diet, 52 

C 

Calcium deficiency, 26 
Calf-rearing, 70 — 75 
Calorie, 32 

Capacity of udder, 120 
Carbohydrates, 13, 18 
Caseinogen, 17 


Cereal grains, 99 
Chaffs, 97 
Changes in diet, 54 
Chiral^ 96 
Clovers, 96 
Colostrum, 69, 119 
Common salt, 24-26 

Concentrates, nitroge- 
nous, 18 

Cottonseed, 102 
Crude fibre, 19 
Cystine 18, 

D 

Deficiency diseases, 28 
Deglutition, 14 
Digestibility, 31 
Digestion, 11 
Dry-hand milking, 141 

F 

Fats, 13, 21 
Feeding, succsssful, 10 
Food, A perfect, 12 
Foodstuffs, 30 
Fleshy udder, 113 
Full-hand milking, 136 
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G 

Gestation, 63 
Gluten, 17 
Glycine, 18 
Grasses, of Punjab, 83 
Green fodder, 52 
Gum, 19 
Gur, 19 

H 

Haecker’s Standards, 38 
Hard Milkers, 140 
Hay, 80 

Hay-making, 81 
Hegclund’s method. 138 
Histidine, 18 
Histology of udder, 114 

I 

Indigestible fibre, 19 
Involution, 115 
Iodised salt, 26 

J 

Jaicar, 95 
Jaici^ 96, 99 

K 

Kindness to Animals, 66 


L 

Lactation period, 123 
Leguminous seeds, 101 
Liberal feeding, 47 
Linseed, 102 
Lucerne, 96 
Lysine, 18 

M 

Maintenance ration, 13 
Mastication, 14 
Maize, 94, 101 
Milking Machines, 144 
Milk-vein, 113 
Mineral matter, 13, 61 

O 

Oats, 96, 99 
Oil-cakes, 106 
Oil-seeds, 21, 102 
Oils, volatile, 21 
Over feeding, 48 

P 

Palatibility, 49 
Poly-neuritis, 29 
Proteins, 17 

Q 

1 Quarters, 111 
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R 

Regularity in feeding, 55 
Roots, 103 
Ruminants, 19 

S 

Salt, 24-26 

Secretion of milk, 116 
Senji, 96 
Shaftal, 96 
Silage, 82 
Starches, 19 
Straws 97 « 

Stripping, 136 
Strippings, 137 
Sugar, 19 


T 

Teat canal, 112 
Therm, 31 
Tryptophane, 18 

V 

Variety in ration, 50 
Vitamins, 27-30 

W 

Water, 14 

Weaning of calves, 69 
Wet-hand milking. 141 
Wheat, 96, 100 
Woody fibre, 19 

X 

Xerophthalmia, 28 
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